
ar
_____________________

CIen Air Engineehng

Ms Dolly Potter

Solvay Minerals Inc

20 Miles West of Green River

Green River \Vyondng 82935

REPORT ON DIAGNOSTIC TESTING

Performed for

SOLVAY MINERALS INC
EP 12 CALCINER STACK

EP-5 CALCINER STACK
GREEN RIVER WYOMING

Client Reference No 02216

CAE Project No 7473-2

Revision December 1995

To the best of our knowledge the data presented in this report are accurate and complete

Submitted by Reviewed by

Mi Pierce 9tn Chapman
Prolect Manager Xice President

303650-9746 Research and Development

SOLVAY2016_6_000430



SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

CONTENTS II

PROJECT OVERVIEW 1-1

Table 1-1 EP 12 Calciner Profile 1-2

Table 1-2 EP-5 Calciner Profile 1-2

Table 1-3 Volatile Organic Compound CAS Numbers 1-2

Table 1-4 Summary of Test Results for EP 12 Calciner Stack 1-3

Table 1-5 Summary of Test Results for EP-5 Calciner Stack 1-3

RESULTS 2-1

Table 2-1 EP l2 Calciner Stack Particulate 2-1

Table 2-2 EP-5 Calciner Stack Nitrogen Oxides Carbon Monoxide Methane and Total

Hydrocarbons 2-2

Table 2-3 PP-S Calciner Stack Volatile Organic Compounds 2-3

DESCRIPTION OF INSTALLATION 3-1

METHODOLOGY 4-1

Table 4-1 Summary of Sampling Procedures 41

SAMPLING POINT DETERMINATION 4-2

Figure 4-1 EP Calciner Stack Sampling Point Determination EPA Method 4-2

Figure 4-2 EP-5 Calciner Stack Sampling Point Determination EPA Method 4-3

VELOCITY AND VOLUMETRIC FLOW RATE EPA METHOD 4-4

Figure 4-3 \Telocity Sampling Apparatus EPA Method 4-4

COMPOSITION AND MOLECULAR WEIGHT EPA METHOD 4-4

MOISTURE CONTENT EPA METHOD 4-5

Figure 4-4 Moisture Sampling Apparatus EPA Method 4-6

TOTAL PARTICULATE AND BACK-HALF CONDENSIBLES 4-7

Figure 4-5 Particulate Sampling Apparatus EPA Method 5/202 49

VOLATILE EMISSIONS TESTING EPA METHOD 18 4-10

CONTINUOUS EMISSIONS MONITORING EPA METHODS 7E 10 AND 25A 4-11

Table 4-2 Gas Analyzers 411

Figure 4-6 CEM Apparatus EPA Methods 7E 10 and 25A 4-12

APPENDIX 5-1

SAMPLE CALCULATIONS

PARAMETERS
CALIBRATION DATA
WEIGHT SHEETS
HELD DATA
FIELD DATA PRINTOUTS
CHAIN OF CUSTODY

Revision

SOLVAY2016_6_000431



P
ro

je
c
t

O
v
e
rv

ie
w

SOLVAY2016_6_000432



SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

PROJECT OVERVIEW

Solvay Minerals Inc Solvay contracted Clean Air Engineering to perform emissions

testing at their facility located west of Green River Wyoming The facility processes

trona Into soda ash which is used in variety of manufacturing processes Testing was

conducted on April 24 through 28 1995

The purpose of testing was twofold First particulate emissions testing was performed

at the EP 12 Calciner Stack to determine the electrostatic precipitator ESP performance

under sub-optimal operating conditions Three one hour runs using EPA
Methods 1-5 were performed to measure particulate ermssions

In addition EP-5 Calciner Stack emissions were tested at different calciner flame

conditions for the purpose of flame optimization one hour run was performed at

each of three flame conditions short medium and long Nitrogen oxides NOx
carbon monoxide CO methane CHJ total hydrocarbons as propane CH and

specific volatile organic compounds VOC5 were measured using EPA Methods -4

7E 10 lOB 18 and 25A

Three injections were performed for each Method 18 test run When an injection was

reported below detection limit BDL the value of zero was used to calculate the average

concentration for that run

Standards were not available for field calibration of acrylonitrile and trichioroethene

Duplication of chromatographic conditions used in the field was attempted at CAE
laboratoiy in Palatine Illinois Exact duplication was not possible due to atmospheric

differences between the laboratory and the field

At similar conditions in the laboratory acrylonitrile standards were observed to interfere

with toluene standards Trichioroethene standards were observed to co-elute with

benzene standards Quantification of acrylonitrile and trichloroethene concentrations

from field data is therefore not attainable As result data for these compounds for this

project is unavailable

Coordinating the field testing were

Dolly Potter Solvay Minerals Inc

Steve Ferguson Clean Air Engineering

Source identification information is shown in Table i-l and 1-2
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216
CAE Project No 7473-2

PROJECT OVERVIEW

Table 1-1
12 Calciner ProfileEP

Unit Identification Number AQD No 17 EP-1

Process Calciner

Fuel Subbituminous coal

Heat Content 10084 Btulb

Sulfur content 0.47%
Ash content 6.89%
Stack Height 180.5 feet

Stack Diameter 144 inches

Diameters to Upstream Disturbance Approximately 3.6

Diameters to Downstream Disturbance Approximately 4.4

Primary control Equipiment 2-Buell ESP

EP-5
Table 1-2
Calciner Profile

Unit Identification Number AQD No 48 EP-5

Process calciner

Fuel Natural Gas

Heat Content 1080 Btuift3

Stack Height 180 feet

Stack Diameter 125.5 inches

Diameters to Upstream Disturbance Approximately 5.5

Diameters to Downstream Disturbance Approximate 9.0

Primary Control Equiptment Flakt ESP

Chemical abstract serviceCAS numbers for the volatile organic compound analytes are

listed in Table 1-3

Table 1-3
ComnoundVolatile Organic CAS Numbers

compound Name CAS No Molecular Weight

Benzene 71-43-2 78.11

13 Butadiene 106-99-0 54.09

Ethylbenzene 100-41-4 106.17

Hexane 110-54-3 86.18

11 1-Trichloroethane 71 -55-6 133.42

2-Butanone 78-93-3 72.10

Methylene chloride 75-09-2 84.94

Styrene 100-42-5 104.14

Toluene 108-88-3 92.14

Xylene 1330-20-7 106.16

1-2
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216

CAE Project No 7473-2

PROJECT OVERVIEW
Summaries of the test results are shown in Table 1-4 and Table 1-5

Table 1-4

Summary of Test Results for EP 12 Calciner Stack

Source Sampling Average Average
Constituent Method Concentration Emission

gr/dscf lb/hr

EP Calciner Stack M5202
Total Inorganic Particulate 0.01 66 33.9

Back 1/2 Organic Particulate 0.01 03 20.9

Table 1-5

Summary of Test Results for EP-5 Calciner Stack

Source Sampling Average Average Average
Constituent Method Concentration Concentration Concentration

Short Flame Med Flame Long Flame

ppmdv ppmdv ppmdv

EP-5 calciner Stack

Nitrogen oxides EPA 7E 44.1 42.7 37.7

carbon monoxide EPA 10 617.2 1499.8 497.0

Volatile Organic compounds EPA 18

2-Butanone 0.71 BDL 0.97

Benzene 3.46 1.65 2.81

13 Butadiene 16.12 5.71 11.41

Ethyl Benzene 0.40 BDL 5.87

Hexane 1.95 0.84 1.42

Methylene chloride 2.35 1.75 3.41

Styrene 0.49 0.31 0.48

Toluene 4.22 2.35 4.14

111 -Trichloroethane 3.11 1.39 3.42

Xylene 4.01 1.67 17

Methane 203 249 168

Total Hydrocarbons

as propane EPA 25A 320.5 262.0 204.9

1-3

BDL indicates value was below the detection limit Detection limits are shown in Appendix

The test conditions and results of analysis are presented in Table 2-1 through Table 2-3

on pages 2-1 through 2-3
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

RESULTS 2-1

Table 2-1
EP 12 Calcirier Stack Particulate

Run No Average

Date 1995 April 25 April 25 April 25

Start Time approx 1145 1419 16.57

Stop Time approx 1327 1554 1830

Process Conditions

Feed Rate tons of trona/hr1 267 267 267 267

Gas Conditions

Temperature 426 429 427 428

B0 Moisture volume 18.05 17.93 18.09 18.02

02 Oxygen dry volume 14.3 14.2 14.1 14.2

CO2 Carbon dioxide dry volume 8.0 8.2 8.1

Volumetric Flow Rate

Actual conditions acfm 612500 619400 621.100 617700

std Stanciarci conditions ciscfm 235400 237.600 238300 237100

Front Half Particulate

Concentration gr/dscf 0.0075 0.0137 0.0136 0.0116

Emission rate lb/hr 15.1 27.9 27.8 23.6

Emission rate lb/ton trona 0.0567 0.1046 0.1040 0.0884

Back Half Organic Particulate

Concentration gr/dscf 0.0092 0.0084 0.0132 0.0103

Emission Rate lb/br 18.5 17.1 27.0 20.9

Emission rate lb/ton trona 0.0694 0.0641 0.1010 0.0782

Back Half Inorganic Particulate

Concentration gr/dscf 0.0020 0.0059 0.0072 0.0050

Emission Rate lb/hr 4.05 12.09 14.7 10.3
Emission rate lb/ton trona 0.0152 0.0453 0.0549 0.0385

Total Inorganic Particulate

Concentration gr/dscf 0.0095 0.01 97 0.0208 0.01 66

Emission Rate lb/br 19.2 40.0 42.4 33.9

Emission rate lb/ton trona 0.0718 0.1499 0.1589 0.1 269

Feed rate provided by Solvay Minerals Inc
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

RESULTS 2-2

Table 2-2
EP-5 Calciner Stack Nitrogen Oxides Carbon Monoxide Methane and

Total Hydrocarbons

Run No Shod Flame Med Flame Long Flame Average

Date l1995 April 28 Apri 28 April 28

Start Time approx 1311 1530 1659

Stop Time apprcx 1356 1615 1744

Gas Condiions1

Stack temoerature 301 306 299 302

Moisture in sample by volume 36.92 38.22 36.00 37.05

02 Oxygen dryvolume 10.4 11.7 10.9 11.0

002 carbon dioxide dry volume% 12.6 11.2 12.1 12.0

Process conditions2

Feed rate ton of trona/hr 166 166 166 166

Flow Conditions

Volumetric flow rate actual acfm 144.400 148800 141.500 145900

std Volumeric flow rate standard dsctm 49910 50020 50820 50250

Continuous Emissions Monitoring

Nitrogen Oxides

Concentration ppmdv 44.1 42.7 377 41.5

Emission rate lblhr 15.8 15.3 13.7 14.9

Emission rate lb/ton of trona 0.0950 0.0922 0.0827 0.0900

Carbon Monoxide

Concentration ppmdv 617.2 1499.8 497.0 871.3

Emission rate lb/hr 134.4 327.2 110.2 190.6

Emission rate lb/Ion of trona 0.809 1.971 0.664 1.15

Total Hvdtcarbons as orooane

Concentraticn ppmdv 320.5 262.0 204.9 262.4

Emission rate lb/hr 109.8 90.0 71.5 90.4

Emission rate lb/ton of frona 0.662 0.542 0.431 0.545

Methane

Concentration ppmdv 249 168 207

Emisson rate lb/hr 25.3 311 21.3 25.9

Emission rate lb/ton of Irona 0.152 187 0.128 0.156

Total Non-Methane Hydrocarbons as oropane
Emission rate ib/hr 84.5 58 50.2 64.5

Gas conditions are taken from simultaneous velocity-moistue testing

Process conditions provided by Solvay Minerals trc
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

RESULTS
Table 2-3

EP-5 Calciner Stack Volatile Organic Compounds

Run No Short Flame Med Flame Long Flame Average

Date 1995 April 28 Anril 28 ApiI 28

Sartlimeapprox 1312 1532 1658

Stop Time approx 1355 1615 1742

Process Conditions1

Feed rateton of tronahr 66 166 66 166

Gas Conditions2

Moisture by volume 36.92 33.22 36.00 37.05

sid Volumetric flow rate standard dsctm 9910 50020 50820 50250

1.1.1 -Trichloroet bane

ppmdv 3.11 1.39 3.42 2.64

Emission rate lb/hr 3.22 1.45 3.61 2.76

Emission ratelb/ton of trona 1.94E-02 8.72E-03 2.18E-02 1.66E-02

13 Butadiene

Concentration ppmdv 5.71 11.41 11.08

Emission rate lo/hr 6.78 2.41 4.88 4.69

Ernisson ratelb/ton of trona 4.08E-02 .45E-02 2.946-02 2.82E-02

2-Butanone

Concentration ppmdv 71 BDL 0.97 0.56

Emission rate lb/br 0.40 BDL 0.55 0.32

Emission ratelbiton of trona 2.41 E-03 BDL 3.33E03 1.91 E03

Benzene

Concentration ppmdv 3.46 65 2.81 2.64

Emission rate lb/br 2.10 1.00 1.74 1.61

Emission ratelb/ton of trona 1.266-02 6.056-03 .05E-02 9.72E-03

Ethyl Benzene

Concentration ppmdv 0C0 BDL 5.87 2.09

Emission rate lb/br 0.33 BOL 4.94 1.75

Emissior ratelb/on of tronat .97E 03 BDL 2.97E 02 l.06E-02

hexane

Concentration ppmdv 95 0.84 .42 1.40

Emission rate lb/br .31 0.56 0.97 0.95

Emission ratelb/ton of trona 7.87E-03 3.40E-03 5.84E-03 5.70E03

Methylene Chloide

Concentration ppmdv 2.35 1.75 3.41 2.50

Emission rate lb/br 1.55 16 2.29 1.67

Emission ratelb/ton of trona 9.33E-03 6.976-03 1.386-02 1.00E02

Styrene

Concentration ppmdv 0.49 0.31 0.48 0.43

Emission rae lb/br 0.40 0.25 0.40 0.35

Emission rateib/ton of trona 2.0E-03 SOE-03 2.406-03 2.I0E03

Toluene
Concentration ppmdv 22 35 14 3.57

Emission rate Cb/hr 3.02 1.68 3.02 2.57

Emssion ratelb/ton of trona 1.826 02 1.01 8-02 .82E-02 .55E-02

Xylene

Concentraton ppmdv C1 1.67 317 2.95

Emison rate lb/br 331 38 2.66 2.45

Emission ratelb/ton ottrona 99E-02 8.316-03 1.616-02 1.48E-02

BDL indicates value was below the detection limit value of zero was usec for BDL in lie average caculation

Process conditions provided by Solvay Minarals lnc

Gas conditions are taken from simu4aneous velocity moistme test

Revision ij
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

DESCRIPTION OF INSTALLATION 3-1

Solvay Minerals Inc located near Green River Wyoming is mining refining and

chemical manufacturing facility with corporate offices in Houston Texas Soda ash

operations at the Green River Wyoming facility began initial production in May of 1982

On May 27 1992 Solvay S.A of Belgium purchased the Green River facilities from

Tenneco Inc and changed the name to Solvay Minerals Inc

The primary raw material for the Green River facility is sodium sesquicarbonate which is

cormnonly referred to as trona The trona is mined at the plant site from an ore bed

located 1500 feet below the surface The mined trona is transferred via shuttle cars and

conveyor belts into an underground storage bin The trona is hoisted from the storage

bin to the surface Once on the surface the trona is crushed and fed to one of three soda

ash calciners or to the trona products packaging area

The caustic/sulfite system is fed unfiltered saturated sodium carbonate solution from the

soda ash process Insolubles are separated by settling and filtration At this point the

caustic carbonate liquor is reacted with lime forming caustic soda The remaining sodium

carbonate liquor is reacted with sulfur dioxide forming sodium sulfite At the completion

of the refining processes the caustic soda and the sodium sulfite are stored pending

shipment

The trona that is fed to the soda ash calciners is heated resulting in thermal calcination of

the sodium sesquicarbonate forming crude soda ash The crude soda ash is dissolved

in water and the insolubles are separated from the solution by settling and filtration The

insolubles are disposed of in the mine void The solution is then treated to remove

organic materials and fine insolubles This series of processing steps yields high-purity

saturated solution of sodium carbonate The solution is then fed to crystallizers where

large amount of water is removed and slurry of sodium carbonate monohydrate crystals

is formed This slurry is then further dewatered and washed by series of cyclones and

centrifuges The resulting monohydrate crystals are fed through dryers forming high

quality soda ash ready for storage and shipment

The plant is equipped with bag houses scrubbers and electrostatic precipitators to control

emissions The coal-fired calciners EP- are equipped with two separate model

BA1.1 SOT 4334-4.T electrostatic precipitators

The gas-fired calciner EP5 is controlled with an ABB Flakt Model FAAGX 37.5

120-1 10-520-CL-026 electrostatic precipitator and the gas-fired dryer EP6 is equipped

with an ABB Flakt Model FAA 30H-87-100-AL electrostatic precipitator
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Rho
jo

p
o
q
ja

SOLVAY2016_6_000442



SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

METHODOLOGY 4-1

The sampling followed procedures as detailed in U.S Environmental Protection Agency

EPA Methods 7E 10 18 25A and 202 The following table summarizes

the methods and their respective sources

Table 4-1

Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix Al

Method Sample and Velocity Traverses for Stationary Sources

Method Determination of Stack Gas Velocity and Volumetric Flow Rate Type Pitot Tube
Method Gas Analysis for the Determination of Dry MolecuLar Weight
Method Determination of Moisture content in Stack Gases
Method Determination of Particulate Emissions from Stationary Sources

Method 7E Determination of Nitrogen Oxides Emissions from Stationary Sources Instrumental

Analyzer Procedure
Method 10 Determination of carbon Monoxide Emissions from Stationary Sources

Method 18 Measurement of Gaseous Organic compound Emissions by Gas Chromatography
Method 25A Determination of Total Gaseous Organic Concentrations using Flame Ionization

Analyzer FIA
Method 202 Determination of Condensible Particulate Emissions from Stationary Sources

These methods appear in detail in Title 40 of the Code of Federal Regulations CFR

These sampling recovery and analytical procedures are summarized on pages 4-2

through 4-13

All equipment was calibrated at the Clean Air Engineering laboratory prior to shipment to

the job site post calibration was performed on each meter box at the conclusion of

testing to verify that calibration was maintained throughout the test program Calibration

sheets can be found in Appendix Section
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216
CAE Project No 7473-2

METHODOLOGY
SAMPLING POINT DETERMINATION
Sampling point locations were determined according to EPA Method

Figures 4-1 and 4-2 illustrate the sampling points and orientation of sampling ports for

both of the sources tested in the program

Sampling Point Port to Point Distance in
51.3

36.0

25.5

17.0

9.6

3.0

4-2

Port

144 in

Port

North

Gas Flow

Out of Page

Port
Port

Diameters to upstream disturbance 3.6

Diameters to downstream disturbance 4.4

Limit 2.0

Limit 0.5

Figure 4-1 EP Calciner Stack Sampling Point Determination

EPA Method
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216
CAE Project No 7473-2

METHODOLOGY
SAMPLING POINT DETERMINATION CONTINUED

Port

North

Gas Flow

Out of Page

sampling Point Port to Point Distance in
37.1

18.3

5.5

Diameters to upstream disturbance 9.0

Diameters to downstream disturbance 5.5

Limit 2.0

Limit 0.5

4-3

125.5 in
Ii

Port Port

Port

Figure 4-2 EP-5 Calciner Stack Sampling Point Determination

EPA Method
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216

CAE Project No 7473-2

METHODOLOGY
VELOCITY AND VOLUMETRIC FLOW RATE EPA METHOD

EPA Method was used to determine the gas velocity and flow rate at the EP-5 and the

EP 12 Calciner Stacks Figure 4-3 shows the major components of the Method

sampling apparatus

Each set of velocity determinations included the measurement of gas velocity pressure

and gas temperature at each of the EPA Method traverse points The velocity pressures

were measured with Type pitot tube Gas temperature measurements were made

using Type thermocouple and digital pyrometer

COMPOSITION AND MOLECULAR WEIGHT EPA METHOD

In order to determine the oxygen 02 concentration carbon dioxide C07 concentration

and gas molecular weight time-integrated sample of the gas was obtained and analyzed

in accordance with EPA Method The gas sample was collected into vinyl sample bag

and analyzed for 02 and CO2 concentrations using an Orsat gas analyzer

4-4

Type-S Pitot

Tube Thermocouple

Digital Readout

Leak-Free

connections

Figure 4-3 Velocity Sampling Apparatus EPA Method

Manometer
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

METHODOLOGY 4-5

MOISTURE CONTENT EPA METHOD

The flue gas moisture content at the EP-5 and the EP Calciner Stacks was

determined in accordance with EPA Method Figure 4-4 shows the major components

of the EPA Method sampling apparatus The gas moisture was determined by

quantitatively condensing the water in chilled knock-out jar train The amount of

moisture condensed was determined gravimetrically dry gas meter was used to

measure the volume of gas sampled The amount of water condensed and the volume of

gas sampled were used to calculate the gas moisture content in accordance \vith EPA
Method calculations

The sample gas entered condenser system for drying of the gas The condenser system

consisted of four leak-free glass knock-out jars and rubber leak-free connectors The

first two knock-out jars each contained 100 milliliters of distilled water The third knock

out jar was empty and the fourth contained 300 grams of silica gel All four of the

knock-out jars were placed in an ice bath for the duration of the test

The metering system included vacuum gauge leak-free pump thermometers accurate

to within 5.0F and dry gas meter accurate to within 2%

Before and after each test the sample apparatus was leak checked leakage rate of less

than the 0.02 cfm was considered acceptable
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216
CAE Project No 7473-2

METHODOLOGY
CONTENT CONTINUED

Probe

Thermometer

Figure 4-4 Moisture Sampling Apparatus EPA Method

Revision

MOISTURE

4-6

Knock-Out Jars

234
Temperatures

Orifice

and

By-Pass Main

Valve Valve

Vacuum

Vacuum Line
Air-Tight

Pump

Knock-Out Jar contents

lOOmiwater

100 ml water

empty
300 silica gel
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

METHODOLOGY 4-7

TOTAL PARTICULATE AND BACK-HALF CONDENSIBLES
COMBINED EPA METHODS AND 202

EPA Method was used in conjunction with EPA Method 202 to measure total

particulate and back-half condensible particulate emissions at the EP 12 Calciner Stack

EPA Method measures particulate collected in the nozzle probe and filter EPA
Method 202 measures the condensible particulate matter which collects in the irnpinger

assembly

Figure 4-5 illustrates the EPA Method 5/202 sampling apparatus that was used The

sampling train consisted of temperature-controlled glass- lined probe equipped with

pitot tube and thermocouple for measuring stack gas flow rate The probe was fitted

with sharp-edged glass sampling nozzle which also conformed to method

specifications The exit of the probe connected directly to an 85-mm glass filter holder

which contained high efficiency glass fiber filter for particulate collection

The exit of the filter was connected directly to series of four impingers The first three

impingers each contained 100 milliliters of distilled water The fourth contained

approximately 300 grams of silica gel The impingers were maintained at temperature

below 68F for the duration of each test In accordance with EPA Method 202

requirements all glassware was cleaned prior to testing with soap and water rinsed with

water acetone and finally methylene chloride

Procedures for selecting sampling locations and for the operation of the apparatus were

derived from EPA Method 5/202 and associated EPA Methods through The

sampling apparatus was leak-checked before and after each test run The pre-test leak

checks were performed with the entire apparatus assembled Sampling was performed

isokineticly at each sampling point for the duration of the test

At the conclusion of the test run the nozzle and probe were rinsed and brushed with

distilled water which was collected into glass sample container The glass fiber filter

and associated particulate catch were recovered into the original filter container and

sealed

The impinger liquid was recovered quantitatively into glass sample container The

volume of liquid collected in each of the impingers was quantified for EPA Method

moisture calculations The impingers were rinsed with distilled water and the rinses

were added to the storage container The impingers were then rinsed with methylenc

chloride which was collected into separate glass container All containers were labeled

and sealed for shipment to the laboratory

Revision ____________SOLVAY2016_6_000449



SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

METHODOLOGY 4-8

TOTAL PARTICULATE AND BACK-HALF CONDENSIBLES
CONTINUED

The particulate analyses were performed by the Clean Air Engineering laboratory located

in Palatine Illinois Particulate samples collected on the glass fiber filters were analyzed

gravimetrically to constant weight The nozzle wash along with the filter holder and

probe wash were transferred to tared beakers evaporated to dryness and weighed to

constant weights

The impinger water was extracted by adding the contents of the methylene chloride rinse

to the impinger water and separating the layers in separatory funnel Two additional

75 milliliter portions of methylene chloride were added to the funnel to complete the

extraction The organic extract fraction was then placed into tared beaker and

evaporated at room temperature to dryness It was then desiccated for 24 hours and

weighed to constant weight The aqueous inorganic fraction was taken to dryness at

slightly elevated temperature and allowed to air dry at room temperature The residue

was desiccated for 24 hours and weighed to constant weight The weight differentials

for the organic and aqueous fractions were combined to determine the condensible

particulate matter
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216

CAE Project No 7473-2

METHODOLOGY
TOTAL PARTICULATE AND BACK-HALF CONDENSIBLES
CONTINUED

Figure 4-5 Particulate Sampling Apparatus EPA Method 5/202

Rite

Temperatures
Holder

Nozzle

4-9

Thermometer

Impingers

check

Valve
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Type-S

Pitot

Pitot

Manometer
Bath
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

METHODOLOGY 4-10

VOLATILE EMISSIONS TESTING EPA METHOD 18

The analytical method used for on-site gas chromatography for air is detailed in the U.S
EPA Method 18 Measurement of gaseous organic compound emissions by gas

chromatography

Hewlett Packard benchtop gas chromatograph OC equipped with an FID flame

ionization detector and TCD thermal conductivity detector was calibrated with

standard mixture containing the compounds of interest An initial calibration consisting

of five points was performed immediately after mobilization to the site known
concentration of each compound was injected into the OC via gas sampling valve

continuous flow of gas was pushed through the valve at constant rate and one

milliliter sample loop was filled with calibration gas In addition an MTI 200 GC
coupled with TCD was used for methane measurements

At the test location heated sample line was connected to the source and fed to the on-site

GC Data from the chromatograms was reduced by first identifying peaks Peaks from

the sample gas are matched with retention times of the peaks from the known standards

Areas are calculated using computing integrator The area of the each peak is

mathematically compared to the concentration for the standard most similar in area or the

average response factor Results were calculated in ppm of each analyte
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Proiect No 7473-2

METHODOLOGY
CONTINUOUS EMISSIONS MONITORING EPA METHODS 7E 10
AND 25A

Monitoring of nitrogen oxides NOx carbon monoxide CO and total hydrocarbons

THC emmsions at the EP-5 Calciner Stack was performed using combination of EPA
Methods 7E 10 and 25A

gas sample was continuously extracted from the stack and delivered to series of gas

analyzers which measured the pollutant concentrations in the gas The analyzers were

calibrated on-site using certified mixtures of calibration gases

Figure 4-6 contains general schematic of the continuous emissions monitoring GEM
system The system utilized heated stainless steei probe for gas withdrawal The probe

tip was equipped with sintered stainless steel filter for particulate removal The end of

the probe was connected to heated Teflon sample line which delivered the sample gases

from the stack to the GEM system The heated sample line was designed to maintain the

gas temperature above 250F in order to prevent condensation of stack gas moisture

within the line

Table 4-2 lists the analyzers used to perform the continuous emissions monitoring

Table 4-2

Gas Analyzers

GAS METHOD REFERENCE ANALYZER PRINCIPLE OF
MANUFACTURER OPERATION

NOx EPA 7E TECO 1OA Chemiluminescense

CO ERA 10 TECO 48 Gas Filter Correlation NDIR

THC EPA 25A J.U.M Engineering VE-7 Flame Ionization Detection F1D

4-1

Determination of NOx and GO Goncentrations

EPA Methods 7E and 10

Before entering the analyzer the gas sample was split into two streams One stream

passed directly into refrigerated condenser which cooled the gas to approximately 35F

to remove the stack gas moisture After passing through the condenser the dry gas

entered Teflon-head diaphragm pump and flow control panel which delivered the gas

in parallel to the NOx and GO analyzers The analyzers measured the gas concentrations

on dry volumetric basis

Determination of THG Goncentrations

EPA Method 25A
The other gas stream remained heated and was transported through Teflon line directly

into the TUG analyzer which measured the gas on wet volumetric basis The TUG
analyzer contained separate heated pump for gas delivery
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 02216

CAE Project No 7473-2

METHODOLOGY

CONTINUOUS EMISSIONS MONITORING CONTINUED

Printer

Frit Heated

Connection Box

No Gas Monitor Ranoe Used 1ihrntinn flas Concentrations

mc J.U.M Engineering VE-7 0-100

0-1000

24.78 55.43 84.81

250.1 558.2 847.1

4-12

Heated

Umbilical

Computerized Data

Acquisition System

DAS

co TECO 48 0-500 150.2 281.9

0-5000 1508 3972

NOx TECO 1OA 0-500 232 442.7

Figure 4-6 CEM Apparatus EPA Methods 7E 10 and 25A
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

METHODOLOGY 4-1

CONTINUOUS EMISSIONS MONITORING CONTiNUED
Each of the analyzers was calibrated according to the respective reference method

procedures Before testing each analyzer was checked for calibration error by

introducing zero mid-level and high-level certified calibration gas directly into the

analyzer All of the reference method criteria for calibration error were demonstrated for

each analyzer before testing could proceed

EPA Protocol No certified calibration mixtures were used to calibrate the analyzers

The THC analyzer was calibrated with propane All calibration gases were blended with

nitrogen

Before and after each of the three test runs the zero gas and one up-scale gas for each

analyzer was introduced into the sampling line at the exit of the heated probe to check for

sampling system bias and calibration drift The demonstration of reference method

criteria for bias pre- and post-test and calibration drift was required for valid test run

The results of the pre-test and post-test bias checks were used to correct the average flue

gas concentration measured during each test run for analyzer drift during that period
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APPENDIX

SAMPLE CALCULATIONS
PARAMETERS
CALIBRATION DATA
WEIGHT SHEETS

FIELD DATA
FIELD DATA PRINTOUTS
CHAIN OF CUSTODY
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SAMPLE CALCULATIONS
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

SAMPLE CALCULATIONS
EP CALCINER STACK RUN

The tables presenting the results are generated electronically from raw data It may not be possible to exactly duplicate these

results using calculator The reference method data results and all calculations are carried to sixteen decimal places

throughout The final table is formatted to an appropriate number of significant figures

Volume of water collected wscf

0.04707ç

0.04707238.3

11.22 wscf

Where

Vk total volume of liquid collected in impingers and silica gel ml
volume of water collected at standard conditions ft3

0.04707 conversion factor ft3/ml

Volume of gas metered standard conditions dscf

17.64Vm __Yd
mstd

460Tm

17.6424.2023.66 0.996o
46068

19.16 dscf

Where

bar barometric pressure in Hg
Tm average dry gas meter temperature

volume of gas sample through the dry gas meter at meter conditions f1
volume of gas sample through the dry gas meter at standard conditions IV
gas meter correction factor dimensionless

All average pressure drop across meter box orifice in H20
17.64 conversion factor R/in Hg
13.6 conversion factor in HO/in Hg
460 to conversion constant
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

SAMPLE CALCULATIONS CONTINUED

Sample gas pressure in Hg

Pbar

13.6

23.65 in Hg

Where

barometric pressure in Hg
Pg sample gas static pressure in 1-120

absolute sample gas pressure in Hg
13.6 conversion factor in H20/in Hg

Actual vapor pressure in Hg
Pv Ps

23.65 in Hg

Where

vapor pressure actual in Hg
Pg absolute sample gas pressure in Hg

Moisture content

wstd

11.22

19.16 11.22

0.3692

xlOO% 36.92%

Where

proportion of water vapor in the gas stream by volume
volume of gas sample through the dry gas meter at standard conditions ft3

VW$td volume of water collected at standard conditions

_______________
For effluent gas temperatures over 212F is assumed to be equal to
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

SAMPLE CALCULATIONS CONTINUED

Saturated moisture content

23.65

23.65

1.0

xlOO%100%

Where

proportion of water vapor in the gas stream by volume at saturated conditions

absolute sample gas pressure in Hg
vapor pressure actual in Hg

Whichever moisture value is smaller is used for in the following calculations

Molecular weight of dry gas stream lbIlbmole

-M co2 02 coN2
CO2

icKi
02 100 CON2 100

tzt.o
12.6

32.010.4 28.077.0
100 100 100

30.43
lb

lb mole

Where
Md dry molecular weight of sample gas lbIlb.mole

M2 molecular weight of carbon dioxide lb/lb.mole

M02 molecular weight of oxygen lb/lbmole

M0N2 molecular weight of carbon monoxide and nitrogen 1bIlbmole

CO2 proportion of carbon dioxide in the gas stream by volume

02 proportion of oxygen in the gas stream by volume

C0N2 proportion of carbon monoxide and nitrogen in the gas stream by volume
100 conversion factor
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

SAMPLE CALCULATIONS CONTINUED

Molecular weight of sample gas lbIlbmole

M5 Md1 B0 MH2OB
30.431 0.3692 8.00.3692

25.84
lb

Ib mole

Where

proportion of water vapor in the gas stream by volume

Md dry molecular weight of sample gas lb/lbmole

M20 molecular weight of water lb/lbmole

molecular weight of sample gas wet basis lb/lb mole

Velocity of sample gas ft/sec
________

KPxCP
85.490.840.3501 301460

1J 25.8423.65

28.0i
sec

Where

velocity pressure coefficient dimensionless

pitot tube constant

molecular weight of sample gas wet basis lb/lbmole
absolute sample gas pressure in Hg

T5 avenge sample gas temperature

sample gas velocity ftisec

average square roots of velocity heads of sample gas in H20
460 to conversion constant

10 Total flow of sample gas acfm

Qa 60A3V
6085.9328.0

144400acfm

Where

cross sectional area of sampling location ft2
volumetric flow nte at actual conditions acfm
sample gas velocity ft/sec

60 conversion factor sec/mm
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SAMPLE CALCULATIONS CONTINUED

11 Total flow of sample gas dscfm

Qa117M1Bwo
t46o

144 40023.651 .641 0.3692

301460
49910 dscfin

Where

proportion of water vapor in the gas stream by volume

absolute sample gas pressure in Hg
volumetric flow rate at actual conditions acfm
volumetric flow rate at standard conditions dry basis dscfm
average sample gas temperature

17.64 conversion factor RJin Hg
460 to conversion constant

12 Percent isokinetic

0.094501 460V
ei

0.09450426 46055.81

23.5690 6o1 0.1805

99.0%

Where
diameter of nozzle in

B0 proportion of water vapor in the gas stream by volume

percent of isokinetic sampling

absolute sample gas pressure in Hg
average sample gas temperature

volume of gas sample through the dry gas meter at standard conditions ft3

sample gas velocity ft/sec

total sampling time mm
0.09450 constant

460 to conversion constant

These calculations were taken from EP- run

Revision

SOLVAY2016_6_000464



SOLVAY MINERALS INC Client Reference No 02216
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SAMPLE CALCULATIONS CONTINUED

13 Particulate concentration gr/dscf

15.43m

15.43X0.os3o

43.82

dscf

Where

Cdf measured concentration in the gas stream gr/dscf
total amount of particulate matter collected corrected for applicable reagent blank

V. volume of gas sample through the dry gas meter at standard conditions ft3
15.43 conversion factor gr/g

14 Particulate emission lb/br

cQJ6o
lb/hr

0.01 87235 40060

7000

37.7
hr

Where

CdCf measured concentration in the gas stream gr/dscf

emission rate lb/br

Q8d volumetric flow rate at standard conditions dry basis dscfm
60 conversion factor min/hr
7000 conversion factor gr/lb

Revision SOLVAY2016_6_000465



SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMiNG CAE Project No 7473-2

SAMPLE CALCULATIONS CONTINUED
15 Continuous emissions monitoring for total hydrocarbons as propane drift corrected in ppmdv

CoICr cj
gas avg

______ _____

2153 o.2s.8y 558.2

ti. sss.6622.9
202.1 ppmdv

Where

Cgas concentration corrected for drift ppmdv
Cavg measured concentration in the gas stream ppmdv

actual concentration of the upscale calibration gas ppm
initial system calibration bias check response for the upscale calibration gas ppm
final system calibration bias check response for the upscale calibration gas ppm

C01 initial system calibration bias check response for the zero gas ppm
C0f final systemcalibration bias check response for the zero gas ppm

16 Continuous emissions monitoring for total hydrocarbons as propane moisture corrected to ppmdv

Cppmwv
ppmdv Ii

wo

215

0.3692

32Oppmdv

Where

B0 proportion of water vapor in the gas stream by volume

Cppmdv concentration calibrated for drift ppmdv
Cppmwv concentration calibrated for drift ppmwv

Calculations for nitrogen oxides and carbon monoxide are performed in similar manner
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

SAMPLE CALCULATIONS CONTINUED

17 Continuous emissions monitoring for total hydrocarbons as propane lb/hr

-______________
tb/hr

385.3106

32044 1O4991060

385.3106

iiof

Where
measured concentration in the gas stream ppmdv
emission rate lb/lw
volumetric flow rate at standard conditions thy basis dscfm

Mwc molecular weight of total hydrocarbons

10 conversion factor ppm
385.3 conversion factor ft/lbmole
60 conversion factor min/hr

18 Continuous emissions monitoring for total hydrocarbons lb/ton of trona2

EIbhr
Ib/tonofwona

tonoflrona/hr

110

166

0.662
lb

ton of trona

Where

Eir emission rate lb/hr

lyonar
feed rate ton of tronalhr

EIMOO of trona
emission rate lb/ton of trona

The calculations for nitrogen oxides carbon monoxide and volatile organic compounds are performed in similar manner using

their respective molecular weights

2Calculations for nitrogen oxides carbon monoxide and volatile organic compounds axe performed in similar manner
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SOLVAY MINERALS INC
CAE Project No 7473-2

EP Calciner Stack

PARTICULATE PARAMETERS

RunNo

Date 1995 April 25 April 25 April 25

Start Time approx 1145 1419 1657

Stop Time approx 1327 1554 1830

Sampling Conditions

Dry gas meter correction factor 0.9966 0.9966 0.9966

Pitot tube coefficient 0.84 0.84 0.84

Pg Static pressure in H20 -0.3 -0.3 -0.3

Sample location area ft2 113.10 113.10 113.10

Barometric pressure in Hg 23.58 23.58 23.58

Nozzle diameter in 0.255 0.185 0.185

02 Oxygen dry volume 14.3 14.2 14.1

CO2 Carbon dioxide dry volume 8.0 8.2 8.2

V1 Liquid collected ml 205.0 155.5 157.7

Vm Volume metered meter conditions if3 55.81 42.54 42.40

Tm Dry gas meter temperature 72 67 64

Stack temperature 426 429 427

N-I Meter box orifice pressure drop in H20 2.43 0.66 0.66

Total sampling time mm 60 84 84

Flow Results

Volume of water collected ft3 9.65 7.32 7.42

Vmstd Volume metered standard if3 43.82 33.51 33.61

Sample gas pressure absolute in Hg 23.56 23.56 23.56

Vapor pressure actual in Hg 23.56 23.56 23.56

B0 Moisture in sample by volume 18.05 17.93 18.09

Saturated moisture by volume 100.00 100.00 100.00

i/AP Velocity head iAn H20 1.079 1.090 1.094

Md MW of sample gas dry lb/lb-mole 29.85 29.88 29.88

MW of sample gas wet lb/lb-mole 27.71 27.75 27.73

Velocity of sample ftisec 90.3 91.3 91.5

%I Isokinetic sampling 99.0 101.8 101.8

Volumetric flow rate actual acfm 612500 619400 621100

td Volumetric flow rate standard dscfm 235400 237600 238300
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SOLVAY MiNERALS INC
CAE Project No 7473-2

EP Calciner Stack

PARTICULATE PARAMETERS continued

RunNo

Date 1995 April 25 April 25 April 25

Start Time approx 1145 1419 1657

Stop Time approx 1327 1554 1830

Front Half Particulate Results

mfl Matter collected 0.0213 0.0298 0.0296

Concentration gr/dscf 0.0075 0.01 37 0.0136

Emission rate lb/br 15.1 27.9 27.8

Emission rate lb/ton of trona1 0.0567 0.105 0.104

Back Half Organic Particulate Results

mfl Matter collected 0.0261 0.0183 0.0288

Concentration gr/dscf 0.0092 0.0084 0.01 32

Emission rate lb/br 18.5 17.1 27.0

Emission rate lb/ton of trona1 0.0694 0.0641 0.101

Back Half Inorganic Particulate Results

mfl Matter collected 0.0057 0.01 29 0.01 56

Concentration gr/dscf 0.0020 0.0059 0.0072

Emission rate lb/br 4.05 12.1 14.7

Emission rate lb/ton of trona1 0.0152 0.0453 0.0549

Back Half Total Particulate Results

mfl Matter collected 0.0318 0.0312 0.0444

Concentration gr/dscf 0.0112 0.0143 0.0204

Emission rate lb/br 22.6 29.2 41.6

Emission rate lb/ton of trona1 0.0845 0.109 0.156

Total Inorganic Particulate Results

mfl Matter collected 0.0270 0.0427 0.0452

Concentration gr/dscl 0.0095 0.01 97 0.0208

Emission rate lb/br 19.2 40.0 42.4

Emission rate lb/ton of trona1 0.0718 0.1499 0.1589

Total Particulate Results

Matter collected 0.0530 0.0610 0.0740

Concentration gr/dscf 0.0187 0.0281 0.0340

Emission rate lb/br 37.7 57.2 69.4

Emission rate lb/ton of trona1 0.141 0.214 0.260

Calculation performed using feed rate of 267 tons of tronalhr
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SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

VELOCITY AND MOISTURE PARAMETERS

RunNo

Date 1995 April 28 April 28 April 28

Start Time approx 1313 1532 1659

Stop Time approx 1358 1602 1729

Sampling Conditions

Dry gas meter correction factor 0.9966 0.9966 0.9966

Pitot tube coefficient 0S4 0.84 0.84

Pg Static pressure in H20 -0.2 -0.2 -0.2

Sample location area ft2 85.90 85.90 85.90

Barometric pressure in Hg 23.66 23.66 23.66

02 Oxygen dry volume 10.4 11.7 10.9

CO2 Carbon dioxide dry volume 12.6 11.2 12.1

V1 Liquid collected ml 238.3 250.3 221.5

Vm Volume metered meter conditions ft3 24.20 24.04 23.17

Tm Dry gas meter temperature 68 68 63

Stack temperature 301 306 299

b-i Meter box orifice pressure drop in H2O 1.80 1.80 1.80

Flow Results

Vwd Volume of water collected ft3 11.22 11.78 10.43

Vmstd Volume metered standard ff3 19.16 19.04 18.54

Sample gas pressure absolute in Hg 23.65 23.65 23.65

Vapor pressure actual in Hg 23.65 23.65 23.65

B0 Moisture in sample by volume 36.92 38.22 36.00

Saturated moisture by volume 100.00 100.00 100.00

hiP Velocity head An H20 0.350 0.357 0.351

Md MW of sample gas dry lb/lb-mole 30.43 30.26 30.37

M8 MW of sample gas wet lb/lb-mole 25.64 25.57 25.92

V3 Velocity of sample ft/sec 28.0 28.9 28.0

Volumetric flow rate actual acfm 144400 148800 144500

std Volumetric flow rate standard dscfm 49910 50020 50820
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SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

CEM PARAMETERS

RunNo

Date 1995 April 28 April 28 April 28

Start Time approx 1311 1530 1659

Stop Time approx 1356 1615 1744

Gas CondItIons1

02 Oxygen dry volume 10.4 11.7 10.9

co2 carbon Dioxide dry volume 12.6 11.2 12.1

Moisture in sample by volume 36.92 38.22 36.00

std Volumetric flow rate standard dscfm 49910 50020 50820

Process Conditions2

Feed Rate tons/hr of trona 166 166 166

NITROGEN OXIDES

Data Acouisition

Effluent gas concentration ppmdv 44.0 42.6 37.4

Calibration Gases

Calibration bias check initial zero gas 0.9 1.1 0.5

Calibration bias check initial upscale gas 428.6 435.4 432.4

Calibration bias check final zero gas 1.1 0.5 0.7

Calibration bias check final upscale gas 435.4 432.4 433.1

Actual concentration of upscale gas 442.70 442.70 442.70

Calculated Results

C9 Concentration drift corrected ppmdv 44.1 42.7 37.7

Emission rate Ib/hr 15.8 15.3 13.7

Emission rate lb/ton of trona 0.0950 0.0922 0.0827

CARBON MONOXiDE

Data Acouisitipn

Effluent gas concentration ppmdv 598.2 1455.6 483.4

Calibration Gases

Ce Calibration bias check initial zero gas 1.2 1.2 1.2

Cmi Calibration bias check initial upscale gas 1461.1 1459.0 1468.1

Calibration bias check final zero gas 1.2 1.2 1.2

Cmi Calibration bias check final upscale gas 1459.0 1468.1 1460.0

Cma Actual concentration of upscale gas 1508000 1508.000 1508.000

Calculated Results

Cgas Concentration drift corrected ppmdv 617.2 1499.8 497.0

Emission rate lbThr 134.4 327.2 110.2

Emission rate lb/ton of trona 0.809 1.97 0.664

Gas conditions taken from simultaneous velocity-moisture testing

Feed rate provided by Solvay Minerals Inc
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SOLVAY MINERALS INC
CAE Project No 7473-2

EP Calciner Stack

CEM PARAMETERS

RunNo

Date 1995 April 28 April 28 April 28

Start Time approx 1311 1530 1659

Stop Time approx 1356 1615 1744

Gas ConditIonal

02 Oxygen dry volume 10.4 11.7 10.9

CO2 Carbon Dioxide dryvolume 12.6 11.2 12.1

Moisture in sample by volume 36.92 38.22 36.00

Volumetric flow rate standard dscfm 49910 50020 50820

Process Conditions2

Feed Rate tons/hr of trona 166 166 166

TOTAL HYDROCARBONS
Data Acauisition

Effluent gas concentration ppmwv 215.3 182.1 146.1

Calibration Gases

Calibration bias check initial zero gas 0.2 5.8 0.1

Cmi Calibration bias check initial upscale gas 555.6 622.9 618.9

Calibration bias check final zero gas 5.8 0.1 0.6

Cmt Calibration bias check final upscale gas 622.9 618.9 622.5

Actual concentration of upscale gas 558.2 558.2 558.2

Calculated Results

Concentration drift corrected ppmwv 202.1 161.8 131.1

Concentration moisture corrected ppmdv 320.5 262.0 204.9

Emission rate lb/hr 109.8 90.0 71.5

Emission rate lb/ton of trona 0.662 0.542 0.431

METHANE

Calculated Results

C9 Concentration moisture corrected ppmdv 203 249 168

Emission rate lb/hr 25.3 31.1 21.3

Emission rate lb/tons of trona 0.152 0.187 0.128

TOTAL NON-METHANE HYDROCARBONSSS propane

Calculated Results

Emission rate lb/hr 84.5 58.9 50.2

Gas conditions taken from simuttaneous velocity-moisture testing

Feed rate provided by Solvay Minerals Inc
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SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

VOLATILE ORGANICS PARAMETERS

Run No Average

Date 1995 April 28 April 28 April 28

Start Time approx 1312 1532 1658

Stop Time approx 1356 1615 1742

Process Conditions1

Feedratetonoftrona/hr 166 166 166 166

Gas Conditions2

Moisture by volume 36.92 38.22 36.00 37.05

Volumetric flow rate standard dscfm 49910 50020 50520 50250

11 1-Trlchloreethene

Concentration ppmwv 1.96 0.86 2.19 1.67

Concentration ppmdv 3.11 1.39 3.42 2.64

Emission ratelb/hr 3.22 1.45 3.61 2.76

Emission rateIblton of trona .94E-02 8.72E-03 2.1 8E-02 .66E02

13 Butadlene

Concentration ppmwv 10.17 3.53 7.30 7.00

Concentration ppmdv 16.12 5.71 11.41 11.08

Emission ratelb/hr 6.78 2.41 4.88 4.69

Emission ratelb/ton of trona 4.08E-02 .45E02 2.94E-02 2.82E-02

2-Butanone

Concentration ppmwv 0.45 BDL 0.62 0.36

Concentration ppmdv 0.71 BDL 0.97 0.56

Emission ratelbihr 0.40 BDL 0.55 0.32

Emission ratelblton of trona 2.41 E-03 BDL 3.33E03 1.91 E-03

Benzene

Concentration ppmwv 2.18 1.02 1.80 1.67

Concentration ppmdv 3.46 1.65 2.81 2.64

Emission ratelb/hr 2.10 1.00 1.74 1.61

Emission ratelb/ton of trona .26E-02 6.05E-03 .05E02 9.72E03

Ethyl Benzene

Concentration ppmwv 0.25 BDL 3.76 1.34

Concentration ppmdv 0.40 BDL 5.87 2.09

Emission ratelblhr 0.33 BDL 4.94 1.75

Emission ratelb/ton of trona .97E-03 BDL 2.97E-02 .06E02

Hexane

Concentration ppmwv 1.23 0.52 0.91 0.89

Concentration ppmdv 1.95 0.84 1.42 1.40

Emission ratelbThr 1.31 0.56 0.97 0.95

Emission ratelblton of trona 7.87E-03 3.40E03 5.84EM3 5.70E03

BDL indicates value was below the detection limit value of zero was used for BDL in the average calculation

Process conditions provided by Solvay Minerals Inc

23as conditions are taken from simultaneous velocity-moisture test
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SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

VOLATILE ORGANICS PARAMETERS

Run No Average

Date 1995 ApriL 28 April28 April28

Start Time approx 1312 1532 1658

Stop Time approx 1356 1615 1742

Process Conditions1

Feedratetonoftronalhr 166 166 166 166

Gas Conditions2

Moisture by volume 38.92 38.22 36.00 37.05

Volumetric 110w rate standard dscfm 49910 50020 50820 50250

Methylene Chloride

Concentration ppmwv 1.4.8 1.08 2.18 1.58

Concentration ppmciv 2.35 1.75 3.41 2.50

Emission ratelbThr 1.55 1.16 2.29 1.67

Emission ratelblton of trona 9.33E-03 6.97E-03 .38E-02 1.00E42

Styrene

Concentration ppmwv 0.31 0.19 0.31 0.27

Concentration ppmdv 0.49 0.31 0.48 0.43

Emission ratelbThr 0.40 0.25 0.40 0.35

Emission rateIblton of trona 2.40E-03 .50E-03 2.40E-03 2.1OE-03

Toluene

Concentration ppmwv 2.66 1.45 2.65 2.25

Concentration ppmdv 4.22 2.35 4.14 3.57

Emission ratelblhr 3.02 1.68 3.02 2.57

Emission ratelbiton of trona .82E-02 1.01 E-02 .82E-02 .55E02

Xylene

Concentration ppmwv 2.53 1.03 2.03 1.86

Concentration pprndv 4.01 1.67 3.17 2.95

Emission rateIbThr 3.31 1.38 2.66 2.45

Emission ratelb/ton ci trona 1.99E-02 8.31 E-03 1.61 E-02 1.48E02

BDL indicates value was below the delscbon bmit value of zero was used for BDL in the average calculation

Process conditions provided by Solvay Msnerals Inc

conditions are taken from ssmultwsous velocity-moisture test

Revision
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

CALIBRATION DATA

Revision
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Meter Box Critical Orifice

Post Test Data Sheet

CAE Project No
___________________

Location 5cOL-hAY l.A Je7tAJ_S

Dale

Meter 4fl5t.- Full Test Cal Date____________

Meter Yd Critical Orifice Cal Date____________

MeterMl_/ Pbar .D3.-1

Orifice Used

Elapsed

Volume Time Tmi Tmo Tamb MI Vacuu

tt sn..e .et

0.93 ___ T5 44

2175.CB 10 ____ 56 IiS ____

fl.1 ___ t5
cI.CC i.5 i-1

Calibrated by j.- SC7C1

--

CS 005 Critical Orifice

EXCL/D61 JR 1-2/9/94
Clean Air Engineering

SOLVAY2016_6_000481



F-297 T906 PDOS flPP 06 95 1404

Crttical Orifice Calibration Data Sheet

Meter 61 10

Full Test Cal Date

avg

1/20/94

Elapsed

0.6501

Orifice Calibrated B-2

Meter YcI 0.9964 Critical Orfice Cal Date 7/5/94

Meter aHO 0.995 Pbar 29.26

Run Volume Time Tmi Tmo Tamb aH Vacuum

Initial 267.06

291.33 5.0

79
79

78

78 71 2.4 18

295.65 10.0 81 78 69 2.4 18

299.06 15.0 81 79 69 2.4 18

Run If Difference from Avg
0.6467 -0.52%

0.6528 0.42%

0.6508 0.fl%

SOLVAY2016_6_000482



Taroot Tome

Hotorenco I.D No _________________ Pyrometer 1.0 No __________________

Reference Ternv1 lndlcnted Temn Tomp Difference Co Üorunco

Is pIto asambly In good repair Yh NO Ii N0 pbln

Eli

Measurement

LI
P1 P2

Pa- .3cj Pb- 3M9
92 Dl- -a-sq

SpecIfication

cur

Pa Pb

Cuiculudurie

zAoin -Cia-I

wAuIn 0I_i

Dan assembly mntspoolflcasions NO

itnnd.rd PIIQI

Measurement Specificailon

Tube 0.0 ______________
Static Halo 10 DX 0.1

Loath
lip to Static Minimum

Static to Hand Minimum

Don asnnibiy meet .psclflost/ons YES NO

is rzzr -zr pita Cp2O.84 Sic pilot CpO.99
if NO wind tunnel calibralian is required

.9

Heisrnc.e Typsit

Point

SAMPLt Pawut 4AUUrtM I%J3M Lfl

Probe Typo 1.0 number Si Pc

No iF
umbII-7Qf

hot oH-I OF
bCHIflQ H2Q.21fl

hut uH-320F

Doçreec

pe@l losilo it

%Di 1.6

Don assembly meet epocJliuaSio.na YES NOk it NO lharnacaupio must be rapisact

Roieroncv Pilot 1.0 Nc

SIDE

\j .rtnai- PftotC4hibreIIon--

Rfnronco Pitot Cp

Trial No Aniaranco aP Probe 41 Probe C-p Pp DevIation

SIDED

Averogu Probu Cp
Sido

Trial No Reference AP Probe Probe Pp

cDDtWtUtIOflJ

Aver ti9U Probct Cp
Side fl -r

Wlwru CpoolfioatLon

Prube CpIRoierenco aPi Probe aP Avg Cp Side A- Avu Cp Side 0.01

Op Deviatlon.Probu Op Avsraye Probe Cp and

JQ RWerunc Op Op Doviotion12 ti Sld end 5100 0.02

Don nninbly moat spocillcaions YES NO e.- It YES tpaAvarage ol and Side Cp values

/f tiCP pliot must be replaced

PROUECp fr Calibrated by

00 fll 9eI2I-IISI-s J1t1 1-PIi1
SOLVAY2016_6_000483



Pyrometer Calibration Sheet

Pyrometer No D7

Calibrated by

DateLAJ 20 Cj/r

Office PLJ$c
Client_______________

Job or Ref No._______

Tcmpcraturc Scale Used

Calibra don Reference Information

th-Fahrcnhcit Full Test

Celsius Post Test

Calibration Reference

Settings for Fahrenheit Scale Pyrometer Reading

Caiibiahon Reference

Settings for Celsius ale

50F 50 25C

100F jcc 50C

150F iSo 75C

200F ac 100C

250F 2r2 125C

300F 3i 150C

350F 351 175C

400F 4ov 200C

450 4-- 225

500F Cfl 250C

550F C5a 275c

600F bc 300C

Reference Use______________ SerialNo 2-3

Digimite/Q9r

Calibrated By cMF-A fvcWERw6 DateCalibrated 92 e.Ci4

Calibration Report No 237 qz

Pyrometer Calibration _________________________
CS 002.C20/CNVSIrRG.8/y93

SOLVAY2016_6_000484



Nozzle Calibration Sheet

Client

Calibrated by

Date

Job or Ref No

Unit

Runs

Nozzle

Identification inches

12

inches

13

inches

AD
inches

ADave

inches

.7.S Q2sC o.zgj O2CY O.Cc9/ O2SC

o.r 0./Yr oJ9/ o.ooI o/5C

40 CFR 60 Appendix Method Section 5.1

Cs 006 Nozzle

CNVSITRG.R1-2/7194

L3

03 three nozzle diameter measurements

AD maximum difference between any two diameters

iD 0.004 inches

ADavg average of D1 13

Clean Air EngineeringSOLVAY2016_6_000485



13

41

11

12

13

14

OFent 5cct /tzaiA
Piant

______________________________
nit

_________________________________
Location

flun I/s 13

I2t.z LA
6-ça gp -s
5T4

Job 41

Operator

Date

Data Acquisition

File Names

Chart Computers

r-c

PATh Yes No circle one

if yes crcie The units the RATA

is bzsc cn include DS 077 10

describe the facilitys CEM system

Reference Method

Sampling System

Instrumentation Data for Reference Method

c-/- c-

Constituent

__________

kManüfáctüre

s.U
...Scia1/Asèet Rane used

/Cc
Oper Principle units Rcported

Cc TEcO 322% c-coo3/5b crc ri

Reference Method System Performance Checks

Svstcrn Leak Check Passed System Response Time t-ç ri
CMthration Error Check Passed

Calibration Materials Data

Commentsconstituent. ..Canaenftatjon..l.. Cylinder ID Protocol

262G At 72oS1 lAtctzC YES/NO

JO
Co

/5Z2
2e/.5 AL/-C2ci3t tNO

c-c I__________ 4tiicYc-3 Q7S/NO
135fl AL.H\031231 GfJSYNO

t2ct-A6 Sc.j c.NO
---- .v NO

t7f jLiZ33JC TJNO
2.c5 2t2

5S./3
.ic7i

iQyv\L..Jzznr

/NO
EY$/NO

24v c--f./ TAio23-9 6SNO
YES/NO

YES/NO

YES/NO

Schematic of Reference Method System

DS 076 PM CEM System

SOLVAY2016_6_000486



Scott Specialty Gases Inc oç

This certification was performed according to EPA Traceability Protocol For Assay and Ccrtificazic cf Gascous
Calibration Standards Procedure Gi Scpcrnbcr 1993

ANALYZED CYLINDER

Components

Carbon Monoxide

Certified Concentration

281.9 ppm

Anaiflical Uncertaintv

l% NIST Directly Traceable

Balance Gas Nitrogen

Dc not usc what cylindcr prcsssurc
is below 150 pug

Analytical accuracy is inclusive orusual known error sources which at least include precision of the surettet r7rCCsSts

REFERENCE STANDARD
Type Expiration Date

NTRM 1681 421/96

INSTRUMENTATION

Instrument/Model/Serial

CO Beckmani854/102523

Last Date Calibrated

9/22194

Analytical Principle

Non-Dispersive Infrarcd

ANALYZER READINGS Zlero Gas RReferesscc Gas T-Test Gas rCorrclation Coefficient

Ccmponets

C.3rbon Monoxide

First Triad Analysis

Dale t27194 Response Units en

210.0O Rs100.00 71s33.20

R2100.X Z23OO 723220

Z30.O0 13z3320 P3.10000

Avg Conc ol Cust CyL 2819 ppm

Second Triad Analysis

Ore 13f4/94 Response Ones trw

Z1.0.00 P1.100.00 Tn32 23

P2.100.00 t0.00 T2722

za.o.oo 72.33.20 P3.103 2t3

Avg Cust Cyl 281 ppm

Special Notes

Cusiomcr

Analyst

1290 COMBERMERE STREET TROY Ml 48083

CERTIFICATE OF ANALYSIS EPA PROTOCOL

810 569-2253

GAS

FAX8l0 589-2134

Customer Assay Laboratory

CA INSTRUMENT RENTAL Scott Specialty Gases Inc
Purchase Order I253- 1500

246 VOODwORK LANE 1290 Combermere

PALATINE IL 60067 Troy Ml 48083
Scott Project 571378

ANALYTICAL INFORMATION

Cylinder Number ALM020132 Certificate Date 10/4/94 Expiration Date 10/4/97

Cylinder Pressuret 1900 psig Previous Certificate Date None

Cylinder Number

ALM-024826

Concentration

966.0 ppm Carbon Monoxide in Nitrogen

Calibration Curve

r.1 .00000

Constants

B7 918200000

DO.O30003030

NTRM 1681

A.-O.162160000

CsO.01Th44000

E0.333000003

SOLVAY2016_6_000487



First Triad Analysis

Date 730F94 Response Units my

Z1.0.00 R1.100.O0 11-18.30

.1D0 00 flO.00 1218.30

23000 T3r830 R310000

Avg Cart oCaL Cyt 150c6 ppm

Second Triad Analysis

Date 8.V94 Response Units

21.0.00 RlslOO.00 11.18 20

R2100.00 V.000 12.18 20

23.0.00 13-18.20 R3.10C 00

Avg Coit of Cust Cyt 149.1 ppm

Calibration Curve

conctntrst
r1.DD000 NIRM 1681

Constants A..0.162760000

67.918200000 C.0.017444000

0.0.000000000 60 000000000

Special Notes

Analyst

Scott SpecIalty Gases Inç lC

1290 COMBERMERE STREET TROY Ml 48083 810 589-2953 FAX810 589-2134

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Ctstomcr Assay Laboratory

CA INSTRUMENT RENTAL Scott Specialty Gases Inc
Purchase Order II 785-71500

246 WOODWORK LANE 1290 Combcmicrc Scott Project 569024

rALATm4E IL 60067 Troy MI 48083

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous
Calrion Szznards Pothzt Cl Scpcmbcr 1993

Cylinder Number ALM047561 Certificate Date 8/6/94 Expiration Date 8/6/97

Cylinder Pressure 1900 psig Previous Certificate Date None

ANALYZED CYLINDER

Cilmponents Certified Concentration Analytical Uncertaintv

Carbon Monoxide 150.2 ppm
1% MST Directly Traceable

Balance Gas Nitrogen

Do not use when cylinder preessure is below ISO psg
Anatvtical accuracy is inclusive of usual known cnor sources which at least include precision of the measuremert nrccesses

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

NTRM 1681 4/21/96 ALM-024826 966.0 ppm Carbon Monoxidc in Nitrogen

INSTRUMENTATION
Instrument/Model/Serial Last Date Calibrated Analytical Principle

CO Beckrnan/864/1 02528 7/28194 Non-Dispersive lnfrarcd

ANALYZER READINGS ZZcro Gas RReferenee Gas TTest Gus rCorrelation CoclTicicnt

Components

Carbon Monoxide

SOLVAY2016_6_000488



Scott Specialty Gases Inc
1290 COMBERMERE STREET TROY MI 45053

CERTIFICATE OF ANALYSISEPA PROTOCOL

510 559-2950

GAS

FkX.810 589-2134

Customer Assay Laboratory

INSTRUMENT RENTAL Scott Specialty Gases Inc

246 \VOODWORK LANE 1290 Coihermere

Purchase Order

Scott Project

11072-71500

564384

PALATINE IL 60067 Troy MI 48083

ANALYTICAL INFORMATION
This certification was performed according in FPA Traceability Prcocol For Assay and Certification of Gaseous
Calibration Standards Procedure GI September 1993

ANALYZED CYLINDER

Components

Propane

Certified Concentration

24.78 ppm

Analytical Uncertaintv

1% NIST Directly Traceable

Balance Gas Nitrogen

Do not use when linda pressr is biw 150 psi
AnsMicai accuracy is inclusive of usual biown enot sources which at least include orecisioc of the measurement arocesses

TNSTR1JMENTATJON

Instrument/ModeI/Serial

Propane Beckman.400/I 002059

Last Date Calibrated

4/24/94

Analytical Principle

Flame Ionization Detector

ANALYZER READINGS ZZero Gas RReference Gas TTesi Gas reCorrelanon Coefficient

Components

Propane

Special Notes

.3 rf -C a.tt 4Stc.P4..atri.v.r hS

Cylinder Number ALM042121

Cylinder Pressure 1900 psig

Certificate Date 4/12194 Expiration Date 412.97

Previous Certificate Date None

REFERENCE STANDARD

Type Expiration Date

SRM 2643.A 32898
Cylinder Number

SX-20290

Concentration

99.12 ppm Propane in Nitrogen

First Triad Analysis Second Triad Analysis

Date 4/12/S4 Response Linus ice

21.000 R19910 1124.83

R2Pg 10 V.000 122480

23.000

Avg cone of

132480 R399.10

c.w cyl 24.78 ppm

Calibration Cune
234

Cct.cntratioA.Cx.Cx Dx .Ex

r00003 SRM243A

Constants MO 03421000

303530333 CC 333333333

NO.000000000 CC 000000000

Analyst Rhonda Lundy
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Scoff Specialty Gases Inc
______ 1293 COMBERMERE STREET TROY Ml 48083 810 589-2953 FAX 510 589-2134

CERTIFICATE OF ANALYS1Si EPA PROTOCOL GAS

Customer Assay Laboratory
--

INSTRUMENT RENTAL Scott Specialt-v Gases Inc
Purchase Order 121 i- l50O

246 WOOD WORK LANE 1290 Cornbrrnere Scott Project 571394
PALATINE IL 60067 Troy MI 43033

ANALYTICAL INFORMATION
This ccrtifltation was pcrfrrr.cd cccrdir.e to EPA Tr2ea5ilit Prctec Fr .-tsnv nd Cerifitr 2fQses
Calibration Standards Procedure GI September 1993

Cylinder Number ALM043200 Certificate Date 927194 Expiration Date 927197

Cylinder Pressure 1900 psig Previous Certificate Date None

ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainrv

Propane 55.43 ppm 1% NIST Directly Traceable

Balance Gas Nitrogen

Dc Dot use when
cylinder pressaun

is below iO psig

fta1yiai acunn is inclusive of usuai aiern error sources which as least include recisior of she rneasurtrrrr cce5t

REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentration

SRM 2643.A 3/23/98 SX-20290 99.12 rrrn Prcpzne in Nrcen

Components

Propane

Special Notes

4wL$o

InstrumentjModei.Serja Last Date Calibrated Analytical Principe

Propane Beckrnan400/1 002059 9/22/94 Flame Ionization Detector

ANALYZER READINGS Z.Zero Gas RRefereoce Gas TTet Gas rCorrelarion Coefflcient

First Triad Analysis Second Triad Analysis Calibration Cunt

Oats 9/27/54 Response Unds ppm CcncestrstionA.51.C3%Oi.Cx4

zi.ooo R1r99.i0 71.55.25 r1 00003 SRM2S43A

P2.9910 flO fl55 Constants A-O 034421000

Z3000

Av Cut of

735540 P39910

Cur Cyl 5543 ppm

9i 000500000

D0 000000000

C0.000000000

E.0.000000000

C% under

4alvst
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Scott SpeciaIt Gases Inc
______

1290 COMBERMERE STREET TROY Ml 48083 810 589.2550 FAX.810 589-2134

CERTiFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer

INSTRUMENT RENTAL
246 \VOODWORK LANE
PALATINE IL 60067

Assay Laboratory

Scott Spedahv Gases Inc

1290 Combemere

Troy Nil 48083

Purchase Order 11475-71500

Scott Project 567212

ANALYTICAL INFORMATION
This certification was performed accordinc to EPA Traccahilin Protocol For Assay and Certification of Gaseous
Calf braicn Standards Proctt Scr 993

ANALYZED CYLINDER

Components

Propane

Analytical Uneertaintv

1/ NIST Directly Traceable

Balance Gas Nitrogen

Do nor use ttten c1inder presssre is below 150 prig
Anahucal accuracy is inclusive of usual knot eror sources thich at icasi tnclude

precision
oithe measwenteat processes

REFERENCE STANDARD
Type Expiration Date

5PM 2643A 3/28198

Cylinder Number

SX-20290

Concentration

99.12 ppm Propane in Nhrogen

INSTRUMENTATION
Instrument/1Iodel/5erial

Propane Beckmam400/1 002059

Last Date Calibrated

525.94

Analytical Principle

Flame Ionization Detector

ANALYZER READINGS ZaZero Ca RRcfercnce Gas Taint Gas rCorrelation Coefficient

Special Notes

Cylinder Number ALM023879

Cylinder Pressure 1900 psig None

Certificate Date 6/16/94

Previous Certificate Date

Certified Concentration

84.81 ppm

Expiration Date 6/16/97

Components

Propane

First Triad Analysis Second Triad Analysis Calibration Cune

cat S1554 Rnponsa Unta nw coact.trstionk.ez.cs2.02.La

Z1.000 RIrfi 13 11.54 83 rOO0OO SRM2SC3A

RiflS ID fl.C 3D 12.54 83 Conatanta A.-G 334421033

23.000 .3463 R3.sr 030500000 C0030000Co0

Avg Cone of Cat Cyt 8481 ppm Ds0.000000000 EODOOOOOOOO

Analyst Don Eichler Jr
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Scott Specialty Gases Inc
______ 500 WEAVER PARK ROAD LONGMONT Co 80501 303 4424700 303 651 -3094 FAX 303 7727673

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer

Clean Air Engineering
6850 North Broadway

Suite

Denver CO 80221

Assay Laboratory

Scott Specialty Gases Inc

500 Weaver Park Road

Long mont CO 80501

Purchase Order 641065
Scott Project 0814860

CGA Fitting 660

CC Number 21129403

File Number 1486001

ANALYTICAL INFORMATION
rt auicatn petfonni sccordflg to EPA Tiacaabthty Prctoozl to Assay and catiflcSiofl of Gaseous Calbration Srdards Procedise Gt Swtsrrber 1996

Cylinder Number ALM011782 Certification Date 07/12194 Expiration Date 07/12196

Cylinder Pressure 2000 psig Previous Certification Dates None

Nitric Oxide 229 ppm
Nitrogen Oxides 232 ppm
Nitrogen Balance

yceJ tncertafly is ndusva of iaial isown error scans which at least include precisign of the mes emestprocsse

INSTRUMENTATION
instrument/Model/Serial

Monitor Labs 6840857

Last Dale Calibrated

06/13/94

Analytical Principle

Chemiluminescence

ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainty

1% NIST Directly Traceable

Reference Value Only

REFERENCE STANDARD
Type Expiration Date Cylinder Number
NTRM 1685 11/1994 ALM024159
GMIS 06/13/96 ALM-006147

Concentration

244.7ppm NO N2

00.8ppm NO N2

ANALYZER READI NGS ZZero Gas RReference Gas TTest Gas rConetation Coefficient

Components First Triad Analysis Second Triad Analysis

Nitric Oxide Date OljtS/94 Response Lkwts my Date 07/t24 Response Units mv

ZI 0.0000 Ri 0.3915 Ti 0.9160 71 0.0000 Ri 0.3961 T2 0.9160

R2 0.3975 72 0.0000 T2 0.9160 112 02961 72 0.0000 T2 0.9163

Z30.0000 T30.9I 1130.3975 Z3e0.O0O0 T30.9163 R30.3981

Avg Conc of Gust Cyt 228.9 ppm Avg Conc of Cust Cyt 228.9 ppm

Calibration Curve

Concardistian ABxCxaDxsEx
r0299951 NTRMi685

Constants 6.915256

62361011 C6.9i9629

D0 E0

Special Notes Do not use when Cylinder pressure is below 150 psig 4s
Analyst an Brandon
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500 WEAVER PARK ROAD LONGMONT CO 80501 303 442-4700 303651-3094 FAX 303 772-7673

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer Assay Laboratory Purchase Order 6345-65

Clean Air Engineering Scott Specialty Gases Inc Scott Project 0811663

6850 North Broadway 500 Weaver Park Road CGA Flthng 660

Suite Longmont CO 80501 QC Number 24019303

Denver CO 80221 File Number 11663-01

ANALYTICAL INFORMATION
Certified to exceed the minimum specification of EPA Protocol Procedure G1 Section Number 3.0.4

Cylinder Number AAL-13802 Certlilcalion Dale 10/01/93 Expiration Dale 10/01/95

Cylinder Pressure 2000 psig Previous Certification Dates None

ANALYZED CYLINDER

Components Certified Conceàatlon Analytical Uncertaintv

Nitric Oxide 438.4 ppm 1% NIST Directly Traceable

Nitrogen Oxides 4422 ppm Reference Value Only

Nitrogen Balance

ArtICat usicertairly Is indiawe of ustai Iotwn rot scoirces wtech at least include ratecence standerd error precision of the measurement process

REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentration

NTRM 1687 07/30/93 ALM01602o 965.Sppm NO/ N2

GMIS NONE ALM004240 479.9ppm NO N2

INSTRUMENTATiON
Instrument/Model/SerialS Last Dale Calibrated Analytical Principle

Monitor l..abs 8840557 07/09/93 Chemiluminesconce

ANALYZER READINGS jzazaro Gas R-Reerence Gas TTsst Gas rCorrelatcon Coefficient

Scott Specialty Gases Inc

Ccrnpor.nts

NlthcC.ade

First Triad Analysis

Os J4S3 na-- LAS rrw

210.0W R1a047V5 71.0.4364

R2 04795 fl 0.0000 12 0.4364

Z3 0.0000 73- GCM R3 0.4795

Mg ContolCcat ceepom

Second Triad Analysis

Os 10013 Response Units rrw

Zi 0.0000 Ri 0.4762 72 0.438

R2 04762 fl 0.0000 72 0.4360

23 0.00.10 t3 0.438 R3 0A762

Mg Corc of Gust Cyt 440.0 ppm

Calibration Curve

Concerthation ABxCOx.Ex
rao.990037 NIRM 1687

Coristards 0.48618

91000.5040 GaO
00 E0

Special Notes

Analyst David Chapthan

SOLVAY2016_6_000493
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Calibration Cune

ConceetrtiothA.BxCxtDxx

F1 00000 NTRM 2646

Constants ACC49241000

E.CCC2X0003 C2 003

DC 030000000 CC 000000030

Special Notes

AZ1

Scott Specialty Gases Inc
1290 COMEERMERE STREET TROY Ml 48083 BtO589-2953 FAX810 589-2134

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer Assay Laboratory

INSTRUMENT RENTAL SconSpedalt Gases iflC
Purchase Order 11 85-71 500

246 WOODWORK LANE 1290 Combentere Scott Project 569024

PALATINE IL 60067 Tray Ml 48083

ANALYTICAL INFORMATION
certification was performed according to EPA Traceabilit Protocd For Assay and Cenifcazion of Gaseous

Lanoration standards rroceoure Gi SepLembcr 1993

Cylinder Number ALM047573 Certificate Date Sf8194 Expiration Date 8897

Cylinder Pressure 1900 psig Previous Certificate Date None

ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainrv

Propane 250.1 ppm I% NIST Directly Traceable

Balance Gas Nitrogen

Dc not use 1ten under presssure is below 150 p51g

Az4vtical accuracy is inclusive of usual known error sources itiich least tncludc crecision of the neasurerne rxesses

JERENCE STANDARD
Type Expiration Date Cylinder Number Concentration

NTRM 2646 10114/95 .-tL18C6 973.2 ppm Propane in Nitrogen

ThSTRUMENTATION
Instrument/Model/Serial Last Date Calibrated Analytical Principle

Beckman/400/l 002059 8/4194 Flame Ionization Detection

ANALYZER READINGS ZZero Gas Rltefcrcnce Gas TTest Gas rCorrclarion Coefficicntl

Components

Propane

First Triad Analysis Second Triad Analysis

On V854 Response Urtr.s my

Z0.00 RIC7.30 712t03

R2fl7 30 22C 00 72c25 00

33 33 132503 R3C7 30

Avg Cone of Cust Cyl 2501 ppm

Analyst

SOLVAY2016_6_000494
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First Triad Analysis

Or $414 R.wn Ins snv

21.300 R1.53 11.5560

R2.5730 t000 77.5560

23000 13.5510 R3fl7.30

Av Cone tiCs Cr1 55$2ppm

Special Notes /AC

Scott SpecIalty Gases Inc
290 COMBERMERE STREET TROY Ml 48083 510 5892950 FAXSi0 589-234

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer Assay Laboratory

INSTRUISENT RENTAL SCott Speciahv Gases Inc
Purchase Order 11 TS5.71 500

246 WOODWORK LANE 1290 Combentere Scott Project 569024

PALATINE 60067 Troy Ml 48083

ANALYTICAL INFORMATION
This certification was performed according to EPA Traccabilit Protocol For Assay and Ceniflcwrt of Gaseous
Calibration Standards Procedure GI September 1993

Cylinder Number ALM047541 Certificate Date 818/94 Expiration Date 8.97

Cylinder Pressure 1900 psia Previous Certificate Date None

ANALYZED CYLINDER

Components Certified Concentration nalvtical Uncertainrv

Propane 558.2 ppm 1% NIST Directly Traceable

Balance Gas Nitrogen

Do not use tthen clinderpresssurt is below 150 osig

.Anavtical accuracy is inclusive of usual biown error sources which as least include arecision of the measuretter mocesses

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

YTRM 2646 101495 ALiS426 973.2 ppm Propane in Nitrogen

ThSTRUMENTATION

InstrumentJModelJSerial Last Date Calibrated Analytical Principle

Bec1marv400/1002039 8/4/94 Flame Ionization Detection

ANALYZER READINGS iZero Ca RRelerence Gas TTess Gas rCorrelaticn Coefficient

Components

Propane

Second Triad Analysis Calibration Curve

CoccatrstonaA.5x.Cz .Dx Eu

rl.OODOt 2545

Constants MO 045241000

120230023 CC 200320330

00 000000000 E0.000000000

Analyst

SOLVAY2016_6_000495
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Scott Specialty Gases Inc
290 COMBERMERE STREET TROY MI 43333

CERTIFICATE OF ANALYSIS

313589-2950

EPA PROTOCOL GAS

FX- 313 589-2134

Customer Assay Laboratory
CA.E INSTRUMENT RENTAL Scott Specialty Gases Inc Purchase Order C94-71500

246 WOODWORK LAKE 1290 Comberntere Scott Project 555450

PALATINE IL 60067 Trcy Ml 80S3

ANALYTICAL INFORMATION

Certified to exceed the minimum specification of EPA Protocol Procedure Gi Secti on Number 3.0.4

Cylinder Number ALM-023336 Certification Date 9-9-93 General Exp Date 9-9-96

Cylinder Pressure i3 psig Pscicus CertiCcatha Dtcz None Acid Rain Exp 9-Q-96

Date

ANALYZED CYLINDER

Certified Concentration Analytical UncertaintyComponents

Propane i%N1ST Directly Traceable847.1 ppm

Balance Gas Nitrogen

Anaiytical uncertainty is inclusive of usual known error sources which at inst includes reference standard error precision of the measurement orccesses

REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentration

CRM 2646 12-31-93 L-18432 973.2 ppm Propane in

INSTRUMENTATION
InstrumentfModellSerial

Prop BeckxnanJ400JlOOOS9

Last Date Calibrated

9.9-93

Analytical Principle

Flame ionization Detector

ANALYZER READINGS ZZero Gas RReferencc Gas TTest Gas rCorrelation Coefficient

First Triad Analysis Second Triad Analysis

ConcentrationABsCaDaExt

Special Notes

If this product flsedforAciUaS3uJe Compliance the Acid Rt Expfradon Daft noted above

Components

Propane Date 9-9-93 Response Units my

Z1O.OO Rl96.40 Ti83S0
R2s9640 Z20.OO 12-83.90

Z3OOO 1383.90 R396.40

Avg Cone of Cut Cyl 847.1 ppm

Calibration Curve

Concernration..ABaCzDxrEa4

s3.9999 CRM 0646

Constants A.O.7421058

BalO.10758 C0
D0 EO

Concenrsuon -r Bx -Cx Es4

SOLVAY2016_6_000496



First Triad Analysis

Date 97.54 Resor.se Lincs my

21C03 R12OO Tlr55D

R212000 flrOX T2e560

Z3COO T3a8550 R3120c3

AvConcofCustCy1 S3eppm

Second Triad Analysis

Date Dec54 Rear-am Lnrj

Z1OX Rtrl2000 TrEft

Z2C oc nes

Z300c T3.eEeD R3123o

Avg Cost of Cuat Cyt 1511 ppm

Calibration Curse

234
CocsatrstioaA.Ex.Cz Do .x

r-RM2ea7

Ccnslans AzO 077551000

613 552000030 CaD 024093330

0z00X270110 EO.000000000

Special Notes

___
Specialty Gases Inc

22C COMBERMERE STREET TROY MI 48083 810 589-25 FXK çSiC 559-2134

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer Assay Laboratory

.A INSTRUMENT RENTAL Seen Specialty Gases Inc
Purchase Order 12l53-l500

2e \VOflfl\ rWY LANE 1290 Combermere Scott Project
57138

PALATINE rt 60067 Trcv MI 48083

ANALYTICAL IN FORMATION
ThIc ernficatton was ncrforred according to EPA Traceabilin Protocol For Assay and Cemficrr of Gascous

Caibrauon SLaXIdaTdS Procedure 01 SeptetDer 1993

Cylinder Number ALM009903 Certificate Date 10 Expiration Date 10.497

Cylinder Pressure 1900 psig Previous Certificate Date None

ANALYZED CYLINDER

Components Certified Concentration Ana lvtica tncerta intv

Carbon MonoNide 1508 ppm 1% NIST Directly Traceable

Balance Gas Nitrogen

us tvh cvder prsssrn below 150
pstg

accuracY 15 nclusivc of usuzi lto ent sources which 21 least include crecision of she tteasurez -cesses

REFERENCE STANDARD
Type Expir2tion Date Cylinder Number Concentration

NTRM 637 6195 ALM-0995 2O pr Carbon Monoxide in Nitrogen

INSTRUMENTATION

EnsrrumentiModel/Serial Last Dale Calibrated Analytical Principle

CO Beckrnan864/102528 92294 Non-Dispersive Infrared

ANALYZER READI NGS Ztlero Gas RReference Gas TTeu Gas rorreianon CoetTicieni

Components

Carbon Monoxide

cr

An alyst

SOLVAY2016_6_000497



CC
ThSTSUNENT RENTAL ID

Scott speciãit9 Cfãses No .CO P.0

a../Tc .....Hi_.Y.Ift-J\- JJ%LL..J

Mi 4C03

Fr.cnT 15c3--75

CERT IF ICAT 0F ANALYC IS

rrfrr\jT RENTL
DCi 9A

u.- .2
tE /fl/5

IL uC67

cE ALMOt4 tLVt CrL AcURACY

TF LCLftLEND MiflER 3S
REGUESTED GAS ANALYSIS

H0NEHT CONC MOLES MOLES

\.x 000 PH

.rz-
7.LI

-- 0fl LIlA ThflV MICHIGAN HOUSTON TEXAS DURHAM NORTH CAROLINA
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Butadiene

180000

160000

140000

120000

100000

80000

60000

40000
rspl.72e004amt477

200001/

10

amt
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Hexane

250000

200000

//

-150000

100000

50000 rsp4.le004amt-8.62e0O3

r20.991

amt
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Methylene Chloride

100000

90000

80000

70000

60000

50000

40000

30000

20000 rsp4.81e003amt-2.81e003

10000 r2O.992

10 15 20

arm
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TCE

110000

100000

90000

80000

70000

60000

50000

40000
hE

30000

20000 rsp1 .04e004amt-2.92e003

10000 r2O.994

10

amt
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.4-

enzene

200000

150000

100000

50000
rsp3.49e004arnt-3.63e003

r2O.996

.7

arnt
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MEK

140000

120000

100000

80000

60000

40000

rsp9.47e003amt-2.69e003
20000

r20.997

10 15

arnt
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Toluene

250000

200000

150000

100000

50000
rsp2.04e004amt-3.05e003

r2O.989

10 12

amt
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Ethyl Benzene

80000

70000

//

60000

I50000_

40000

3OOOO

20000
rsp2.39e004amt305

10000 r20.966

amt
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p-Xylene

5OO0O

40000

30000

20000 if

10000 rsp1.68e004amt834

rt2O.973

amt
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m-Xylene

50000

400001

3OOOO

20000 4-

10000 rsp1.68e004amt834

r2O.973

amt
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o-.Xylene

5oooo-

//

40000

30000

20000

10000 rsp1.68e004amt834

r20.973

amt
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Styrene

1200000

1000000

800000

600000

400000

200000
rsp5.69e004amt-1.85e003

r21.000

10 is 20

amt
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May 95 1111 AM page
ethod \SOLVAY\METHOD .MTH

Calibration Table

RT Lvi ppm Amt/Area Ref Istd Name
1.004 10.34 5.796e-005 Butadiene

7.29 5.8655e-005
5.22 5.5687e-005
6.27 5.9418e-005

1.980 5.65 2.4157e-005 Hexane
2.22 2.913e-005
4.45 2.6806e-005
3.35 2.6402e-005
1.68 2.9548e-005

3.226 19.09 2.0504e-004 Methylene Chloride
7.49 2.4014e-004

15.04 2.2692e-004
11.31 2.2439e-004
5.67 2.383e-004

3.869 5.19 1.123e-004 TOE

10.41 9.7713e-005
7.83 9.6717e-005
3.93 1.0868e-004

6.085 3.24 3.2029e-005 Benzene
6.5 2.9062e-005

4.89 2.8317e-005
2.45 3.0432e-005

7.300 5.46 1.1927e-004 MEK
15.06 1.0532e-004
11.33 1.1094e-004

11.804 11.33 0.0001 Acrylonitrile
12.132 5.83 5.6519e-005 Toluene

11.71 5.049e-005
8.81 4.6413e-005

15.601 1.8 4.5547e-005 Ethyl Benzene
3.62 4.4538e-005
2.72 3.6029e-005
1.37 4.2076e-005

10 16.004 1.57 5.6158e-005 p-Xylene
3.15 6.2977e-005
2.37 5.1558e-005
1.19 6.0935e-005

11 16.368 1.57 5.6158e-005 m-Xylene
3.15 6.2977e-005
2.37 5.1558e-005
1.19 6.0935e-005

12 16.720 1.57 5.6158e-005 o-Xylene
3.15 6.2977e-005
2.37 5.1558e-005
1.19 6.0935e-005

13 17.771 21.75 1.7566e-005 Styrene
10.91 1.7822e-005
4.37 1.7587e-005

SOLVAY2016_6_000511



04 May 95 0139 PM page
Method D\SOLVAY\METHQD.MTH

Method Information

Solvay Method for the following compounds acrylonitrile benzene
3-butadiene ethylbenzene n-hexane 11 1-trichloroethane

methylene chloride styrene toluene xylene 2-butanone
trichioroethene

GC Conditions 5% SP1200 1.75% Bentone on 100/120 mesh Supplecort
Init50 time5.00 ratelO finall00 time2.5 rate20 final120
time7.00 total run timel9.00 Gas Sample LoopSml

Integration Events

Events Value Time
Initial Area Reject INITIAL
Initial Peak Width 0.040 INITIAL
Shoulder Detection OFF INITIAL
Initial Threshold INITIAL
Threshold 2.250
Threshold 5.134
Threshold 7.847
Threshold 10.763
Threshold 13.312
Threshold 14.730
Threshold 17.413

Calibration Settings

Ttle

Reference window 5.000
Non-reference window 15.000
Unts of amount ppm
Multiplier
RF uncal peaks o.o
ISTD to adjust uncal peaks
Sample Amount o.o

Sample ISTD Information

No Sample ISTD Amounts

Multilevel Information

Fit Linear
Origin Include

SOLVAY2016_6_000512
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SOLVAY MINERALS
CAE Project No 7473

4/26/95

Compounds Of Interest

Cmpd den mel wt

Butadiene na 54.09

Hexane 0.663 86.18

Methylene Chloride 1.326 84.94

Trichloroethane 1.442 133.41

Benzene 0.879 78.11

2-Butanone 0.805 72.10

Acrylonitrile 0.806 53.06

Toluene 0.866 92.14

Ethylbenzene 0.867 106.17

Xyiene 0.860 106.16

Styrene 0.906 104.14

Stock Standard

Air

pre flew post flow time tot vol

cc/mm cc/mm mm ft3
736 736 13 0.338

Other Constituents

vol liquid

ul
Hexane 300

Methylene Chloride 500

Trichloroethane 500

Benzene 300

2-Butanone 200

Toluene 200

Ethylbenzene 200

Page SOLVAY2016_6_000513



SOLVAY MINERALS
CAE Project No 7473

4/26/95

Results For Stock Standard

Total Gas Volume

ft

0.359

Concentrations

ppm
Hexane 5461

Methylene Chloride 18461

Trichloroethane 12783

Benzene 7985

2-Butanone 5283

Toluene 4447

Ethylbenzene 3864

Stock Standard

Air

pre flow post flow time tot vol

cc/mm ccmin mm ft3
736 736 13 0.338

Other Constituents

vol liquid

UI
Hexane 300

Methylene Chloride 500

Trichloroethane 500

Benzene 300

2-Butanone 700

Toluene 400

Ethylbenzene 200

Xylene 200

Page
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SQL VAY MINERALS
CAE Project No 7473

4126/95

Results For Stock Standard

Total Gas Volume

ff3
0.367

Concentrations

ppm
Hexane 5346

Methylene Chloride 18072

Trichloroethane 12514

Benzene 7817

2-Butanone 18102

Toluene 14074

Ethylbenzene 4354

Xylene 3783

Working Standards

ws1
air

pre flow post flow time

cc/mm cc/mm mm
742 744 13.00

other constituents

10 mlstockl

100 ul Butadiene

concentrations

ppm
Hexane 5.65

Methylene Chloride 19.09

Trichloroethane 13.22

Benzene 8.26

2-Butanone 5.46

Toluene 4.60

Ethylbenzene 4.00

Butadiene 10.34
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SOLVAY MINERALS
CAE Project No 7473

4/26/95

WS2
air

pre flow post flow time

cc/mm cc/mm mm
744 740 13.00

other constituents

ml stock

ul Butadiene

concentrations

ppm
Hexane 2.22

Methylerie Chloride 7.49

Tuichloroethane 5.19

Benzene 3.24

2-Butanone 7.50

Toluene 5.83

Ethylbenzene 1.80

Xylene 1.57

WS3
air

pre flow post flow time

cc/mm cc/mm mm
740 738 13.00

other constituents

mlstock2

70 ul Butadiene

1.0 ulStyrene

concentrations

ppm
1-lexane 4.45

Methylene Chloride 15.04

Trichloroethane 10.41

Benzene 6.50

2-Butanone 15.06

Toluene 11.71

Ethylbenzene 3.62

Xylene 3.15

Butadiene 7.29

Styrene 21.75
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SOLVAY MINERALS

CAE Project No 7473

4/26/95

WS4
air

pre flow post flow time

cc/mm cc/mm mm
738 736 13.00

other constituents

mlstock2

50 ul Butadiene

0.5 ul Styrene

concentrations

ppm
Hexane 3.35

Methylene Chloride 11.31

Trichloroethane 7.83

Benzene 4.89

2-Butanone 11.33

Toluene 8.81

Ethylbenzene 2.72

Xytene 2.37

Butadiene 5.22

Styrene 10.91

WS5
air

pre flow post flow time

cc/mm cc/mm mm
736 735 13.00

other constituents

mlstock2

20 ul Butadiene

0.2 ul Styrene

concentrations

ppm
Hexane 1.68

Methylene Chloride 5.67

Trichloroethane 3.93

Benzene 2.45

2-Butanone 5.68

Toluene 4.41

Ethylbenzene 1.37

Xylene 1.19

Butadiene 6.27

Styrene 4.37
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enzene 634

-loluene 12112

-EUI4 Bcncr4 5.615

\SOLVAY\CAL\W51_000i
Kaput

HP 5890
Calibration

rator
Instrument
Sample Name
Run Time Bar Code
Acquired on 26 Apr 95 0758 PM
Report Created on 03 May 95 0120 PM

Sig in D\SOLVAY\CAL\WS1_0001.D
Pk Ret Time Area Height Irpe Width Area

1.004 182706 16937 PB 0.178 11.6607
1.992 241980 17970 BE 0.209 15.4437
3.274 94365 5566 BV 0.260 6.0226
3.887 167634 8187 ITS 0.304 10.6988
6.134 361448 12623 BV 0.424 23.0684
7.617 43436 780 VS 0.766 2.7722

12.112 242742 12476 BV 0.285 15.4924
15.615 232540 16576 BE 0.209 14.8412

Total area 1566851

____fl
ijethveneCh1je3.t4

Dta File Name

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method

SOLVAY .MTH
SOLVAY MTH
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uuththcne 1.001

____
________________ 1lJeh\ene

Benzeiie 10

.L..i\

Touene 12.102

flhi Btnzen 15607

Area Percent Report

ta
File Name D\SOLVAY\CAL\WSl_0002.D

.rator Kaput Page Number
nstrument HP 5890 Vial Number
ample Name Calibration Injection Number
un Time Bar Code Seience Line
cquired on 26 Apr 95 0844 PM Instrument Method SOLVAY.r4TH

Report Created on 03 May 95 0120 PM Analysis Method SOLVAY.MTH

ig in D\SOLVAY\CAL\WS1_0002.D
Pk Ret Time Area Height Type Width Area
--- I----I

1.001 177140 16943 PB 0.172 11.6522
1.985 232002 18321 BB 0.198 15.2610
3.265 92746 5594 BV 0.255 6.1008
3.880 164285 8257 VB 0.296 10.8066
6.120 352436 12789 BV 0.409 23.1830
7.558 45167 834 \B 0.737 2.9711

12.102 234384 12731 BV 0.272 15.4176
15.607 222073 16898 BB 0.198 14.6078

otal area 1520234

SOLVAY2016_6_000519



C-

ft

-Dutdne 1.000II. 1114

beijicLe 6116

-Toluene 100

it _.1 fl ono

Data File Name
rator

Instrument
Sample Name
Run Time Bar Code

\SOLVAY\CAL\WS1_0003 .D

Kaput
HP 5890
Calibration

0906 PM

9121 PM

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method

Sig in D\SOLVAY\CAL\WS1_0003.D
Ret Time Area Height Type Width Area

1.000 176692 16943 PB 0.172 11.5141
1.984 231132 18352 EB 0.197 15.0617
3.262 92774 5610 BV 0.254 6.0456

3.878 165137 8286 yE 0.296 10.7611
6.116 354632 12843 BV 0.410 23.1096
7.536 47390 864 yE 0.750 3.0882

12.100 236913 12806 BV 0.273 15.4384
15.608 229897 17188 BE 0.201 14.9812

Total area 1534567

Acquired on 26 Apr 95

Report Created on 03 May 95

SOLVAY MTH
SQL VAY MTH

SOLVAY2016_6_000520



10

n..il inn
iiu tuuitic VU

L4bL Phi 00
JA1 IJUUU

Bencne 6125

Toiuene 12106

flcnene i.2

fl.

Area Percent Report

ta File Name D\SOLVAY\CAL\c7S1_OOO4.D
rator Kaput Page Number

nstrument HP 5890 Vial Number
mple Name Calibration Injection Number
xi Time Bar Code Secuence Line
quired on 26 Apr 95 0928 PM Instrument Method SOLVAY.MTH

Report Created on 03 May 95 0121 PM Analysis Method SOLVAY.MTH

1g in D\SOLVAY\CAL\W51_0004.n
Pk Ret Time Area Height Type Width Area
--- ----I

1.000 177063 16951 PB 0.172 11.5335
1.987 230451 18140 EB 0.199 15.0111
3.267 92525 5568 BV 0.252 6.0269
3.883 164862 8181 \TB 0.299 10.7388
6.126 354532 12656 BV 0.419 23.0935
7.550 47119 853 SIB 0.745 3.0693

12.106 236078 12529 BV 0.277 15.3777
15.612 232569 16874 BE 0.206 15.1491

tal area 1535198
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-a

3266

-Hexane

hi
hi

jnr-Benzene 6.122

\ER 7587

C-

-Toluene 12.103

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method

Sig in D\SOLVAY\CAL\WS2_0001.D
Pk Ret Time Area Height

1.984 75406 6309
3.266 30904 1890
3.879 45547 2489
6.122 99521 3743
7.587 35482 677

12.103 100146 5441
15.611 40109 3118
16.009 11559 854
16.371 20259 1625

rype Width Area

SB 0.186 16.4308
BV 0.244 6.7338
VS 0.280 9.9246
BV 0.396 21.6853
VS 0.728 7.7314
SB 0.272 21.8214
BV 0.195 8.7397
VV 0.199 2.5187
VS 0.183 4.4144

Total area 458932

15.611

Area Percent Report

Pta File Name D\SOLVAY\CAL\W52_0001.D
rator Kaput

Instrument HP 5890
Sample Name Calibration
Run Time Bar Code
Acquired on 26 Apr 95

Report Created on 03 May 95

0950 PM
0122 PM

SOLVAY MTH
SOLVAY MTH

SOLVAY2016_6_000522



-A- OOp

_______t n.-UckiLCi1 u.ju

MEK 79

Heane qqi

Toluene 12i15

.-Pt.kv vene 156

ta File Name
rator

ns rument

Area Height
i---

16451 6181
3.276 31356 1889
3.889 46591 2467
6.137 102988 3704
7.582 35605 665

12.115 106595 5386
15.620 40641 3107
16.017 11752 869
16.378 20830 1651

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method

Type Width Area

55 0.196 16.1695
BV 0.247 6.6318

VS 0.286 9.8540
BV 0.410 21.7822
VS 0.744 7.5306
BE 0.289 22.5450
BV 0.198 8.5956
IV 0.200 2.4857
VS 0.185 4.4056

\SOLVAY\CAL\WS2_0002 .D

Kaput
HP 5890
Calibration

1019 PM
0123 PM

ample Name
Time Bar Code

quired on Apr 95

Report Created on 03 May 95

1g in D\SOLVAY\CAL\WS2_0002.D
Pk Ret Time

SOLVAY MTH
SOLVAY MTH

area 472808

SOLVAY2016_6_000523



269___ b.k4

Toluene 12 1U4

16.373
Ethyl Benene 25612

Area Percent Report

Data File Name D\SQLVAY\CAL\W52_0003.D
rator Kaput Page Number

instrument HP 5890 Vial Number
Sample Name Calibration Injection Number
Run Time Bar Code Sequence Line
Acquired on 26 Apr 95 1041 PM Instrument Method SOLVAY.MTH
Report Created on 03 May 95 0123 PM Analysis Method SOLVAY.MTH

Sig in D\SOLVAY\CAL\WS2_0003.D
Pk Ret Time Area Height Type Width AreaII

1.987 76522 6305 BB 0.193 16.9996
3.269 31131 1906 BV 0.248 6.9159
3.882 45935 2494 115 0.277 10.2045
6.124 99844 3756 BV 0.399 22.1806
7.564 35187 679 VB 0.728 7.8170

12.104 100909 5419 BB 0.274 22.4171
15.612 37730 3019 BV 0.191 8.3819
16.010 9001 733 VV 0.184 1.9996
16.373 13882 1469 vv 0.148 3.0838

Total area 450140

SOLVAY2016_6_000524



Em

______________________________
LU

Ii

Ntui\JeLtqJicie
u.UI

_____ Toluene IUU

16.370
Ethyl Benene 15.639

Area Percent Report

ata File Name D\SOLVAY\CAL\WS2_0004.D
rator Kaput Page Number

ustrument HP 5890 Vial Number

ample Name Calibration Injection Number
un Time Bar Code Sequence Line

cquired on 26 Apr 95 1103 PM Instrument Method SOLVAY.MTH

Report Created on 03 May 95 0124 PM Analysis Method SOLVAY.MTH

1ig in D\SOLVAY\CAL\WS2_0004.D
Pk Ret Time Area Height Type Width Area

l---I I----I
1.984 76461 6367 BB 0.192 16.4855

3.264 31367 1929 BV 0.247 6.7630

3.878 46796 2541 VB 0.280 10.0896

6.115 102273 3836 BV 0.396 22.0507
7.524 37811 724 VB 0.722 8.1522

12.100 104956 5615 BB 0.275 22.6292
15.609 39600 3181 BV 0.190 8.5379

16.009 9726 782 VV 0.187 2.0970

16.370 14818 1565 1/V 0.148 3.1948

area 463809

SOLVAY2016_6_000525



nuiauiele ciuu

___________________________________________________ Hpvnp

_____________
3.264

7291

----Senzene bID

Toluene 12098

16.368

Eth1 Benzene 5.605

I7

Area Percent Report

Data File Name
rator Page Number

lstrument Vial Number

Sample Name Injection Number
Run Time Bar Code Sequence Line

Acquired on 26 Apr 95 Instrument Method
Report Created On 03 May 95 Analysis Method

Sig in D\SOLVAY\CAL\W53_0001.D
Pk Ret Time Area Height Type

1.000 124339 11910 PB
1.985 165687 13114 BE
3.264 66429 4023 BV
3.879 108275 5475 VE
6.117 225356 8321 BV
7.291 142258 2502 VB

12.098 234213 12632 BV
15.605 81748 6696 BV
16.006 19657 1625 VV

10 16.368 31059 3308 VV
11 17.776 1258816 90188 BEA

Total area 2457836 tt

D\SOLVAY\CAL\W53_0001.D
Kaput

HP 5890
Calibration

1125 PM
0200 PM

SOLVAY MTH
SOLVAY MTH

AreaWidth

172
0.198
0.253
0.296
0.400

.782

.273

.187
182

.147
0.210

5.0589
7412

.7027
4.4053
9.1689
5.7880
9.5292
3.3260
0.7998

2637
51 2164
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Ri

.1

______________________
p.cq

tcT4EK 266

BeJ1Le11e 6108

hexdne 9OJ

16366
Ethyl Benzene 602

nfl
-ioiueIe ic Uj

1147 PM
0201 PM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method

Width

172
0.196

.248

0.290
0.393
0.777
0.268
0.186
0.181

.146

0.208

SOLVAY MTH
SOLVAY MTH

Area

5.0642
7628

.7072
3537

9.1450
8404

9.5228
.3559

0.7943
1.2762

51.1777

ta File Name D\SOLVAY\CAL\WS3_0002.D
rator Kaput

instrument HP 5890

mple Name Calibration
Time Bar Code

..quiredon 26Apr95
Report Created on 03 May 95

11g in D\SOLVAY\CAL\WS3_0002.t
Pk Ret Time Area Height Type

0.999 124123 11902 PB
1.983 165752 13280 BB
3.259 66352 4060 BV
3.876 106707 5532 VB
6.108 224139 8442 BV
7.266 143145 2598 VB

12.093 233400 12862 BV
15.602 82251 6806 BV
16.004 19467 1629 1/V

10 16.366 31278 3351 1/V

11 17.774 1254345 91288 BBA

Total area 2450958

SOLVAY2016_6_000527



Butadiene

___________________
3.258

l365
Ethyl Benzene l5.602

-Toluene 22092

ft 40 0rt

____
Data File Name

rator
lsi.strument

Sample Name
Run Time Bar Code

D\SOLVAY\CAL\WS3_0003 .D

Kaput
HP 5890
Calibration

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method

SOLVAY MTH
SOLVAY .14TH

Total area 2458166

I-

1$ 101$

Acquired on 27 Apr 95 0009 AM
Report Created on 03 May 95 0201 PM

Big in D\SOLVAY\CAL\WS3_0003.D
Pk Ret Time Area Height

0.998 123947 11905
1.982 165992 13314
3.258 66218 4066
3.875 105962 5535
6.106 224324 8473
7.255 145684 2640

12.092 233575 12899
15.602 82461 6852
16.004 19305 1627

10 16.365 31348 3375
11 17.772 1259349 91865

Type Width

PB
BE
BV
VB
BV
VE
BV
BV
vv
VV
BEA

.172

.196

.247
0.288

394
760

0.268
.185

0.179
0.146
0.207

Area

5.0423
6.7527

6938
4.3106

.1257
5.9265
9.5020

.3546
0.7853

2753
51 2312
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-Butadiene u.999

Prvnn Ni

eHn1e9fiJ%uge 3260

6.110

Toluene 12.095

1636
Ethyl Benzene 15.604

Area Percent Report

ta File Name
rator

Instrument
mple Name

Time Bar Code
quired on 27 Apr 95

Report Created on 03 May 95

in D\SOLVAY\CAL\ws3_000s..D
Pk Ret Time Area Height

l---l

0.999 124733 11920
1.984 166597 13226
3.260 66122 4054
3.878 105198 5482
6.110 220821 8368
7.258 140855 2570

12.095 226522 12521
15.604 78651 6522
16.004 18467 1546

10 16.367 29492 3175
11 17.775 1180266 85211

otal area 2357722

\SOLVAY\CAL\WS3_O 005 .D

Kaput
HP 5890
Calibration

0053 AM
0202 PM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method SOLVAY.MTH

Analysis Method SOLVAY.MTH

Type Width Area

PB 0.145 5.2904
BB 0.197 7.0660
BV 0.249 2.8045
yE 0.289 4.4618

0.391 9.3659
yE 0.761 5.9742
BV 0.268 9.6077

0.185 3.3359
VV 0.180 0.7833
VV 0.146 1.2509
BBA 0.209 50.0596
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nfl
uutauiefle i.uvu

______________________________Hexane 9QJ

kfejhvjjrne ChiAride 3754JLL
6135

Toluene 12155

F$yI Bee 15
ncflne 1637

2i 17.757

Area Percent Report

Data File Name
rator

Instrument
Sample Name Run
Run Time Bar Code
Acauired on 27 Apr 95

Report Created on 04 May 95

Sig in D\SOLVAY\CAL\W54_0001.D
Pk Ret Time Area Height Type Width Area

1.003 94272 8740 PB 6.1706
1.994 132893 9934 BV 8.6985
3.264 51803 3235 VV 3.3908
3.889 85736 4264 yE 5.6119
6.105 171904 6277 BV 11.2520
7.195 114989 1935 VB 7.5266

12.105 180336 9939 EB 11.8039
15.612 71549 5865 BV 4.6832
16.014 15716 1342 VV 1.0287

10 16.374 27013 2892 VI 1.7681
11 17.787 581557 40172 BEA 38.0658

Total area 1527768

D\SQLVAY\CAL\W54_0001.D
Kaput

HP 5890

0857 AM
1108 AM

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method

SOLVAY MTH
METHOD MTH

.146

0.209
0.242
0.298
0.407
0.818
0.270
0.187
0.178

146
0.217
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Ii

He\nP 1997

3.276

Benzene 6137

c1EK 7.329

ButaWere 1304

r10 15.622

-Toluene 12.275

-- --
Area Percent Report

.146
194

0.248
0.279
0.400
0.690

.312

.188
0.178

.148
0.216

10.2373
5.5209

.3172
3.4409
7.6803
4.1460

26.6263
3.0111
0.6736

1528
35.1936

ata File Name J\SQLVAY\CAL\W55_0001.D
rator Kaput Page Number

.strument HP 5890 Vial Number
Sample Name Calibration Injection Number
un Time Bar Code Line
cqtiired on 27 Apr 95 0904 AN Instrument Method SOLVAY.MTH

Report Created on 03 May 95 0310 PM Analysis Method SOLVAY.MTH

1ig in D\SOLVAY\CAL\WSS_0001.D
Pk Ret Time Area Height Type Width AreaII

1.004 109738 10187 PB
1.997 59182 4823 BB
3.276 24839 1538 BV
3.898 36885 2008 VB
6.137 82328 3081 BV
7.329 44443 900 VB

12.275 285420 13249 BB
15.622 32278 2627 BV
16.021 7220 611 VV

tO 12358 1310 VV
11 17.796 377258 26115 BBA

Total area 1071949
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nfl
uuLaulcflC

4n

\SOLVAY\CAL\W55_0002 .D
nator Kaput

.Lstrument HP 5890
Sample Name Calibration
Run Time Bar Code
Acouired on 27 Apr 95 0925 AN
Report Created on 03 May 95 0311 PM

Sig in D\SOLVAY\CAL\WS5_0002.D
Pk Ret Time Area Height

1.001 105499 10005
1.989 57831 4850
3.269 23857 1488
3.887 36614 2024
6.122 81334 3101
7.484 31265 640

12.261 294627 13642
15.612 32521 2697
16.011 7056 611

10 16.372 11997 1325
11 17.785 368100 26299

Total area 1050703

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method

it

ilexane

269

Dt1ILt11t Itt

MEK 7484

15612

-Toluene 12.26

Data File Name

__t

SOLVAY MTH
SQLVAY MTH

Type Width
-l----I

Area

PB 0.144 10.0408
SB 0.190 5.5041
BV 0.244 2.2706
VS 0.276 3.4848
BV 0.390 7.7409
VS 0.673 2.9757
SB 0.312 28.0409
BV 0.185 3.0952
VV 0.175 0.6716
VV 0.143 1.1418
SEA 0.211 35.0337
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cbJide 271

__-----------l .3OJo

____Deflzene Dlii

302

Toluene 12116

16379Elhy1
Benene 15619

Area Percent Report

\SOLVAY\CAL\WS4_0002 .0

Kaput Page Number
HP 5890 Vial Number
Run Injection Number

Sequence Line
0926 AN Instrument Method SOLVAY.MTH
0205 PM Analysis Method SOLVAY.MTH

Width Area

0.145 5.7839
0.204 7.8545
0.252 3.1144
0.292 5.0596
0.406 10.9419
0.780 6.3428
0.284 12.3868
0.190 4.8634
0.178 1.0629
0.146 1.8097
0.217 40.7802

Total area 1619955

-Butadien nIH
vu-f

Hexane 1995

$ta
File Name

.rator
nstrument
ample Name
un Time Bar Code
cquired on 27 Apr 95

Report Created on 03 May 95

1ig in D\SOLVAY\CAL\WS4_0002.D
Pk Ret Time Area Height Type
t-I

1.004 93696 8726 PB
1.995 127239 9819 BB
3.274 50452 3073 BV
3.893 81962 4198 yE
6.131 177254 6419 BV
7.302 102751 1814 VE

12.116 200660 10372 317

15.619 78785 6380 BV
16.019 17219 1474 VV

10 16.379 29316 3159 VV
11 17.791 660620 45467 EBA
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Hpxanp qq2

3.276

Benzene 6.132

-\EK 7521

j$r 15.618

-ButWehe 1.302

-Toluene 1267

Kaput
HP 5890
CalibrationSample Name

Run Time Bar Code
Acquired on 27 Apr 95

Report Created On 03 May 95

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method

Sig in D\SOLVAY\CAL\WSS_0003.D
Pk Ret Time Area Height Type Width

1.002 104704 9932 PB
1.992 56026 4662 BB
3.276 23542 1444 Eli

3.891 35915 1947 liD

6.132 79965 2962 BV
7.521 25881 540 VB

12.267 293590 13009 BE
15.618 32580 2589 BV
16.014 7587 629 I/V

10 16.376 11829 1266 I/V

11 17.791 378280 25780 BEA

9.9727
5.3363

2423
3.4208
7.6164
2.4651

27.9636
3.1032
0.7226

1267
36.0302

Total area 1049899__

Data File Name
wator

nS rument

D\SOLVAY\CAL\WS5_0003 .D

0949 AM
0311 PM

SOLVAY MTH
SOLVAY MTH

Area

$1

147
0.190

252
0.281
0.403
0.669

324
0.192
0.183

.147
0.219

SOLVAY2016_6_000534



Buadieiie i.36

--lexane QQI

U.4L.-1.- fl otP19
u...i.lUt1 .OO1

7n-Benzene 6.I

-EF 7515

_____ fl pnn 16i6ue14jA

-Toluene 2.264

Area Percent Report

fotal
area 1050991

.132

143
0.189
0.247
0.280
0.401
0.648
0.327

193
0.184
0.148
0.219

0.4346
.7195

5.1747
2.1823
3.3524
7.4601
2.1217

27 .8956
3.1268
0.7501

1595
36.6226

ata File Name D\SOLVAY\CAL\W55_0004.D
nator Kaput Page Number

...5trument HP 5890 Vial Number
ample Name Calibration Injection Number
un Time Bar Code Sequence Line

..cquired on 27 Apr 95 1013 AM Instrument Method SOLVAY.MTH
Report Created on 03 May 95 0312 PM Analysis Method SOLVAY.MTH

ig in D\SOLVAY\CAL\WSS_0004.D
Pk Ret Time Area Height Type Width Area

I----I
0.774 4567 473 EV
1.001 102151 9700 PB
1.991 54385 4541 BE
3.272 22936 1410 BV
3.889 35234 1907 VS
6.127 78405 2893 517

7.515 22299 497 VS
12.264 293181 12861 ES
15.616 32862 2592 317

i0 7883 645 1/V

11 16.375 12187 1290 1/V

12 17.789 384901 26253 EBA
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Buladiene 1.OO

Hexne

hi id-zene b.131

Toluene 12.114

16 371 Benzerie 15.619

J\Jfl ii rjj

Area Percent Report

flzta File Name D\SQLVAY\CAL\W54_0004.D
rator Kaput Page Number

Instrument HP 5890 Vial Number
Sample Name Run Injection Number
Run Time Bar Code Sequence Line
Acquired on 27 Apr 95 1019 24 Instrument Method SOLVAY.MTH
Report Created on 03 May 95 0206 PM Analysis Method SOLVAY.MTH

Sig in D\SOLVAY\CAL\W54_0004.D
Pk Ret Time Area Height Type Width AreaII

1.005 93249 8730 PB 0.145 6.0980
1.994 126317 9800 BE 0.203 8.2604
3.273 50038 3053 BV 0.253 3.2722
3.893 80604 4150 VE 0.291 5.2710
6.131 170347 6317 BV 0.398 11.1397
7.308 100225 1787 VB 0.777 6.5542

12.114 188570 10010 BV 0.278 12.3314
15.619 76227 6097 BV 0.190 4.9848
16.018 20695 1619 VV 0.190 1.3533

10 16.378 28060 2979 1/V 0.147 1.8350
11 17.791 594855 40996 BBA 0.217 38.9001

Total area 1529188

SOLVAY2016_6_000536



F-

Ita
File Name

rator
Instrument

mple Name
Time Bar Code

cquired on

Report Created on
st Recalib on
ltiplier

\SOLVAY\CAL\ZERO_001 .D

Kaput
HP 5890

parameters

26 Apr 95 1243 PM
04 May 95 0236 PM
26 APR 95 0611 PM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLVAY MTH
METhOD MTH

it all calibrated peaks were found

But adiene
Hexane
Methylene Chloride
TCE
Benzene
MEK
Acrylonitrile
Toluene
Ethyl Benzene
p-Xylene
m-Xylene
o-Xyler.e
Styrene

dig in D\SOLVAY\CAL\ZERO_001.D
Time Area Type Width Ref ppm NameII

1.004 not found
1.980 not found
3.226 not found
3.869 not found
6.085 not found
7.300 not found

11.804 not found
12.132 not found
15.601 not found
16.004 not found
16.368 not found
16.720 not found
17.771 not found

SOLVAY2016_6_000537



4ethviene Che35

EN759

--

Stvrene 17.804

Toluene 12102

flk.-1 fl

\SOLVAY\CAL\WS1_0002 .D

Kaput
HP 5890

Sig in D\SOLVAY\CAL\WS1_0002.D
Ret Time Area Type Width Ref ppm

I...........I

1.001 177140 PB 0.172
1.985 236735 BV 0.201
3.265 92879 PV 0.255
3.880 165622 lIE 0.298
6.120 355230 BV 0.411
7.559 57544 lIE 0.845

11.804 not found
12.102 229222 BE 0.267
15.607 243513 ElI 0.211
16.004 not found
16.368 not found
16.720 not found
17.804 2660 PB 0.193

Page Number
Vial Number

Injection Number

Sequence Line
Instrument Method
Analysis Method

Sample Amount
ISTD Amount

Acrylonitrile
11.395 Toluene
10.174 Ethyl Benzene

p-Xylene
m-Xylene
o-Xylene

0.0792 Styrene

Not all calibrated peaks were found

.l

ll
-UUIULsJLIIL i.Oui

11 IU

Data File Name
erator

strument
Sample Name Calibration
Run Time Bar Code
Acquired on 26 Apr 95 0844 PM

Report Created on 04 May 95 0222 PM
Last Recalib on 26 APR 95 0611 PM
Multiplier

SOLVAY MTH
METhOD MTH

Nae

10.298
5.982

19.910
16.211
10.282
6.360

Eutadiene
Hexane
Methylene Chloride
TCE
Benz ene
MEK

SOLVAY2016_6_000538



10

vrene 17.804

i.A
tULdu1tflc j.Uu%.J

1T_.... Iflol

External Standard Report

ID \SOLVAY\CAL\WSl_0003
Kaput

HP 5890
Calibration

0.269
0.209

0.187

176692
237064

92923
166521
357383

59847
not found

232207 SB
244444 BV
found
found
found

1857 PB

Page Number
Vial Number

Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Butadiene
Hexane
Methylene
TCE
Benzene
MEK
Acryl onit rile

11.542 Toluene
10.213 Ethyl Benzene

p-Xylene
m-Xylene
o-Xylene

0.0651 Styrene

$ot all calibrated peaks were found

ethv1e
Ch1ce.322.2

-Benzene 6.116

Toluene 12.101

ta File Name
rator

ns rument

ample Name
Time Bar Code

quired on 26 Apr 95 0906 PM

Report Created on 04 May 95 0223 PM

Lst
Recalib on 26 APR 95 0611 PM

itiplier

SQLVAY MTH
METhOD MTh

1.000
984

3.262
.878
116

7.538
11 804
12 .101
15.608
16 .004

16 368
16 720
17 .804

ig in D\SOLVAY\CAL\WS1_0003.D
Time Area Type Width Ref ppm NameII

PB 0.172
BV 0.201
PV 0.254
VB 0.298
BV 0.412
VS 0.859

10.272
5.990

19.920
16.297
10.343

6.603

Chloride

not
not
not

SOLVAY2016_6_000539



fl

EK75fl

\SOLVAY\CAL\w51_0004 .D

Kaput
HP 5890
Calibration

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in D\SOLVAY\CAL\wSl_0004.D
Ret Time Area rpe Width Ref ppm Name

II
1.000 177063 PB 0.172 10.293 Butadiene
1.987 236239 BV 0.202 5.970 Hexane
3.267 92713 PV 0.252 19.876 Methylene Chloride
3.883 166456 yE 0.301 16.291 TCE
6.126 357422 BV 0.421 10.344 Benzene
7.550 60715 yE 0.857 6.694 MEK

11.804 not found Acrylonitrile
12.106 232353 BE 0.274 11.549 Toluene
15.612 240135 BE 0.210 10.033 Ethyl Benzene
16.004 not found p-Xylene
16.368 not found m-Xylene
16.720 not found o-Xylene
17.771 not found Styrene

Not all calibrated peaks were found

1\

Butheite 1000L. tno

fl .fln

10

Tuuene 12106

Bctcne 15612

External Standard Report

Data File Name
2rator

Instrument
Sample Name
Run Time Bar Code
Acquired on 26 Apr 95 0928 PM
Report Created on 04 May 95 0223 PM
Last Recalib on 26 APR 95 0611 PM
Multiplier

SOLVAY MTH
METhOD MTH

SOLVAY2016_6_000540



Cb1oric 5R

6.122

-Hexaie 1981

Touene 12103

____
15611

External Standard Report

ta
File Name

rator
nstrument
ample Name
un Time Bar Code
..cqtiired on

Report Created On
ast Recalib on
.ultiplier

\SOLVAY\CAL\WS2_0001

HP 5890
Calibration

Page Number
Vial Number
Injection Number

Sequence Line

Instrument Method
Analysis Method
Sample Amount
15Th Amount

SOLVAY MTH
METhOD MTH

lot all calibrated peaks

Butadiene
2.221 Hexane
7.187 Methylene
5.159 TCE
3.029 Benzene
5.302 MEK

Acrylonit rile
4.838 Toluene
1.665 Ethyl Benzene
0.637 p-Xylene
1.155 m-Xylene

o-Xylene
Styrene

26 Apr 95

04 May 95

26 APR 95

0950 PM
0226 PM

0611 PM

dig in D\SOLVAY\CAL\W52_000l.D
Time Area Type Width Ref ppm Name

1.004 not found
1.984 82450 BB 0.198
3.266 31729 ElI 0.247
3.879 50720 lIE 0.299
6.122 102110 ElI 0.403
7.587 47530 lIE 0.856

11.804 not found
12.103 95571 BE 0.264
15.611 40109 ElI 0.195
16.009 11559 VV 0.199
16.371 20259 lIE 0.183
16.720 not found
17.771 not found

Chloride

were found

SOLVAY2016_6_000541



eflg1oride 3.276

JljNbBnzene 15620

External Standard Report

\SOLVAY\CAL\W52_0002 .D

Kaput Page Number
HP 5890 Vial Number
Calibration Injection Number

Sequence Line
Instrument Method SOLVAY.MTH
Analysis Method METHOD.MTH
Sample Amount
ISTD Amount

Big in D\SOLVAY\CAL\WS20002.D
Ret Time Area Type Width Ref ppm Name

1.004 not found Butadiene
1.991 86353 BV 0.212 2.316
3.276 33439 VV 0.255 7.542
3.889 53554 VB 0.311 5.432
6.137 106134 BV 0.418 3.145
7.582 50035 VS 0.897 5.567

11.804 not found Acrylonitrile
12.115 99753 BE 0.276 5.044 Toluene
15.620 40641 BV 0.198 1.687 Ethyl Eenzene
16.017 11752 VV 0.200 0.649
16.378 20830 VS 0.185 1.189
16.720 not found
17.771 not found Styrene

Not all calibrated peaks were found

10

4oluene 12i15

Data File Name
rator

Instrument
Sample Name
Run Time Bar Code
Acquired on 26 Apr 95 1019 PM
Report Created on 04 May 95 0224 PM
Last Recalib on 26 APR 95 0611 PM
Multiplier

Hexane
Methylene Chloride
TCE
Benzene
MEK

p-Xylene
m-XyI ene

o-Xylene

SOLVAY2016_6_000542



fl

16.373
Ethyl Benzene 15.612

-loluene 12104

External Standard Report

ta
File Name

2rator
ns rument

ample Name
un Time Bar Code

.Jcquired on
Report Created On

ast Recalib on
ultiplier

\SOLVAY\CAL\W52_0003 .D

Kaput
HP 5890
Calibration

26 Apr 95 1041 PM
04 May 95 0227 PM
26 APR 95 0611 PM

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method SOLVAY.MTH
Analysis Method METHOD.MTH

Sample Amount
ISTD Amount

sot all calibrated peaks were found

Butadiene
2.245 Hexane
7.239 Methylene
5.186 TCE
3.048 Benzene
5.442 MEK

Acrylonitrile
4.837 Toluene
1.566 Ethyl Benzene
0.485 p-Xylene
0.776 m-Xylene

o-Xylene
tyrene

fl

Ccde 3269

7561

b.124

Hpane

jig in D\SOLVAY\CAL\WS2_0003.D
Time Area Type Width Ref ppm Name

1.004 not found
1.987 83460 BE 0.204
3.269 31979 311 0.251
3.882 51003 VE 0.296
6.124 102766 311 0.406
7.564 48852 VB 0.855

11.804 not found
12.104 95545 BE 0.264
15.612 37730 311 0.191
16.010 -9001 VV 0.184
16.373 13882 VV 0.148
16.720 not found
17.771 not found

Chloride

SOLVAY2016_6_000543



ID

2264

6.115

16.370
Ethyl Benzene 15.609

Data File Name D\SOLVAY\CAL\WS2_0004.D
.irator

Instrument
Sample Name
Run Time Bar Code
Acquired on 26 Apr 95

Report Created on 04 May 95

Last Recalib on 26 APR 95

Multiplier

Kaput
HP 5890
Calibration

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method

Sample Amount
ISTD Amount

31g in D\SOLVAY\CAL\WS2_0004.D
Ret Time Area Type Width Ref ppm Name

1.004 not found Butadiene
1.984 84598 ElI 0.205 2.273 Hexane
3.264 32702 VV 0.251 7.389 Methylene Chloride
3.878 52629 lIE 0.300 5.343 TCE
6.115 105164 ElI 0.402 3.117 Benzene
7.524 51292 lIE 0.853 5.699 MEK

11.804 not found Acrylonitrile
12.100 99855 BE 0.266 5.049 Toluene
15.609 39600 ElI 0.190 1.644 Ethyl Benzene
16.009 9726 VV 0.187 0.529 p-Xylene
16.370 14818 1/V 0.148 0.831 m-Xylene
16.720 not found o-Xylene
17.771 not found Styrene

Not all calibrated peaks were found

Hexdne 1984

-Toluene 12.100

External Standard Report

1103 PM
0227 PM

0611 PM

SOLVAY .14TH

METHOD .MTH

SOLVAY2016_6_000544



IL9.l%t91j%Lqc .i.

Butcdiene 1000

Hexane Q85

r1EK7.29 till

4-
Joluene 12.098

______________ PIj ee1c
____________ 16368___I- External Standard Report

ta File Name
rator

nstrument
mple Name

Time Bar Code
quired on

Report Created on
St Recalib on
ltiplier

Kaput
HP 5890.N
Cal ibrat ion

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method

Sample Amount
1ST Amount

SOLVAY MTH
METHOD MTH

tt all calibrated peaks were found

\SOLVAY\CAL\WS3_0001 .D

26 Apr 95

04 May 95

26 APR 95

1125 PM
0228 PM

0611 PM

Name
dig in D\SOLVAY\CAL\W53_0001.D

Time Area TypeII Width Ref ppm

1.000
1.985
3.264

124339
170995

66803

PB
BV
PV

0.172
0.203
0.253

7.220
4.379

14.485

Butadiene
Hexane
Methylene

3.879 111559 1/B 0.302 11.011 TCE
6.117
7.291

226865
155839

BV
yE

0.401
0.832

6.604
16.739

Benzene
MEK

11.804 not found Acrylonitrile
12.098 231098 BE 0.271 11.487 Toluene
15.605 81731 BV 0.187 3.406 Ethyl Benzene
16.006 19640 VV 0.182 1.118 p-Xylene
16.368
16.720
17.776

31030 1/V

not found
1258298 BBA

0.146

0.210

1.795

22.155

m-Xylene
o-Xylene
Styrene

Chloride

SOLVAY2016_6_000545



-Butadiene 0.999

Heyap.p 98

--n----.__k1th1iDn rhlnliAD
q%n1 HYS$ U.

____ItL .300

--Benzene b.IUd

266

Toluene 12.093

_Sne 18.366
Ethyl Benzene 15.602

1nnt Ji-4

External Standard Report
.1

Data File Name D\SOLVAY\CAL\WS3_0002.D
rator Kaput Page Number

Instrument HP 5890 Vial Number

Sample Name Calibration Injection Number
Run Time Bar Code Sequence Line

Acquired on 26 Apr 95 1147 PM Instrument Method SOLVAY.MTH

Report Created on 04 May 95 0228 PM Analysis Method METHOD.MTH
Last Recalib on 26 APR 95 0611 PM Sample Amount

Multiplier ISrD Amount

Sig in D\SOLVAY\CAL\WS3_0002.D
Ret Time Area Type Width Ref ppm Name

0.999 124123 PB 0.172 7.207 Butadiene
1.983 170989 Eli 0.201 4.379 Hexane
3.259 66901 PV 0.249 14.505 Methylene Chloride
3.876 111181 TB 0.297 10.974 TCE
6.108 225898 BV 0.395 6.576 Benzene
7.266 158310 yE 0.830 16.999 MEK

11.804 not found Acrylonitrile
12.093 230437 BE 0.266 11.455 Toluene
15.602 82252 Eli 0.186 3.428 Ethyl Benzene
16.004 19470 TV 0.181 1.108 p-Xylene
16.366 31283 TV 0.146 1.810 m-Xylene
16.720 not found o-Xylene
17.774 1254345 EBA 0.208 22.085 Styrene

Not all calibrated peaks were found

SOLVAY2016_6_000546



10

_____________
3355

.Den7efle luDK755

-Butdierie 0.998

1-lexane 1982

Toluejie 12.092

P41w Pr7 ne
1t

111 flQ

ample Name Calibration
un Time Bar Code
cquired on

Report Created On
ast Recalib on
ultiplier

lot all calibrated peaks were found

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method SOLVAY.MTH
Analysis Method METHOD.MTH

Sample Amount
ISTD Amount

Butadiene
Hexane
Methylene Chloride
TCE
Benz ene
MEK
Acrylonitrile

ta File Name
3rator

nstrument

External Standard Report

\SOLVAY\CAL\W53_0003 .D

Kaput
HP 5890

27 Apr 95

04 May 95

26 APR 95

0009 AM
0229 PM

0611 PM

dig in D\SOLVAY\CAL\W33_0003.D
et Time Area Type Width Ref ppm Name

p....I
0.998 123947 PB 0.172 7.197
1.982 170954 BV 0.200 4.379
3.258 66781 PV 0.248 14.480
3.875 110839 lIE 0.296 10.941
6.106 225726 BV 0.395 6.571
7.255 158939 yE 0.806 17.066

11.804 not found
12.092 230680 BE 0.266
15.602 82482 BV 0.185
16.004 19342 JV 0.180
16.365 31404 VI 0.146
16.720 not found
17.772 1258879 BEA 0.207

11.467 Toluene
3.438 Ethyl Benzene
1.100 p-Xylene
1.817 m-Xylene

o-Xylene
22.165 Styrene

SOLVAY2016_6_000547



Duldalelle 5Th

Hxan.e Q34

ethvleCgtie 3260

Benzerie b.IIU

Toluene 12.095

16.387
Ethyl Benzene 15.604

iiviie i----

External Standard Report

Data File Name D\SOLVAY\CAL\W53_0005.D
rator Kaput Page Number

Instrument HP 5890 Vial Number

Sample Name Calibration Injection Number
Run Time Bar Code Sequence Line

Acquired on 27 Apr 95 0053 AM Instrument Method SOLVAY.MTH

Report Created on 04 May 95 0229 PM Analysis Method METHOD.MTH

Last Recalib on 26 APR 95 0611 PM Sample Amount
Multiplier ISTD Amount

Sig in D\SOLVAY\CAL\WS3_0005.D
Ret Time Area Type Width Ref ppm Name

0.999 124733 PB 0.145 7.243 Butadiene
1.984 170835 BV 0.201 4.376 Hexane
3.260 66824 PV 0.250 14.489 Methylene Chloride
3.878 110137 VB 0.298 10.874 TCE
6.110 222608 BV 0.393 6.482 Benzene
7.258 156323 VB 0.816 16.790 MEK

11.804 not found Acrylonitrile
12.095 223978 BB 0.266 11.138 Toluene
15.604 78651 BV 0.185 3.277 Ethyl Benzene
16.004 18467 1/V 0.180 1.048 p-Xylene
16.367 29492 1/V 0.146 1.703 m-Xylene
16.720 not found o-Xylene
17.775 1180266 BBA 0.209 20.783 Styrene

Not all calibrated peaks were found

SOLVAY2016_6_000548



Banicn ier
______________

ui .cuu iV.LJ

External Standard Report

$ta
File Name

3rator
nstrument

mple
Name Run

un Time Bar Code
cquired on 27 Apr 95

Report Created on 04 May 95

ast Recalib on 26 APR 95

ultiplier

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
13Th Amount

dig in D\SOLVAY\CAL\WS4_000l.D
et Time Type Width Ref ppm Name

I.......l

1.003 94272 PB 0.146 5.467 Butadiene
1.994 132893 BV 0.209 3.450 Hexane
3.264 51803 VV 0.242 11.364 Methylene Chloride
3.889 85736 yE 0.298 8.527 TCE
6.105 172090 BV 0.407 5.034 Benzene
7.195 115643 yE 0.821 12.494 MEK

11.804
12.105
15.612
16.014
16.374
16.720
17.787

not

not

found
180336 BE

71549 BV
15716 VV
27013 VV

found
581557 EBA

0.270
0.187
0.178
0.146

0.217

8.997
2.980
0.885
1.556

10.257

Acrylonitrile
Toluene
Ethyl Benzene
p-Xylene
m-Xylene
o-Xylene
Styrene

lot all calibrated peaks were found

L_

__________________________
-Butadiene 1.003

3.264

Hexane 1994

6.105

tTouene 12105

\SOLVAY\CAL\WS4_0 001 .D

Kaput
HP 5890

0857 AM
0230 PM

0611 PM

SOLVAY MTH
METhOD MTH

SOLVAY2016_6_000549



3.276

Benzene öU7
EJ 3q

Data File Name
rator

Instrument
Sample Name
Run Time Bar Code
Acquired on
Report Created On
Last Recalib on
Multiplier

27 Apr 95 0904 AM
04 May 95 0231 PM
26 APR 95 0611 PM

Page Number
Vial Number

Sig in \SOLVAY\CAL\WS5_0001 .D
Ret Time Area TyDe Width Ref ppm Name

1.004 109738 PB 0.146 6.369 Butadiene
1.997 64677 BE 0.206 1.787 Hexane
3.276 25622 BV 0.252
3.898 41873 VB 0.301
6.137 84094 BV 0.404
7.329 54202 yE 0.775

11.804 not found
12.275 285420 BB 0.312
15.622 32280 BV 0.188
16.021 7224 VV 0.178
16.380 12365 VV 0.148
16.720 not found
17.796 377258 BBA 0.216

Not all calibrated peaks were found

Acrylonit rile
14.152 Toluene
1.338 Ethyl Benzene
0.380 p-Xylene
0.685 m-Xylene

o-Xylene
6.665 Styrene

-I

Hexane 199
-Buadiene 1004

-Toluene 12.275

15.622

External Standard Report

\SOLVAY\CAL\W55_0001 .D

Kaput
HP 5890
Cal ibrat ion Injection Number

Sequence Line
Instrument Method SOLVAY.MTH
Analysis Method METHOD.MTH

Sample Amount
ISTD Amount

5.916 Methylene Chloride
4.308 TCE
2.513 Benzene
6.007 MEK

SOLVAY2016_6_000550



Butadiene UUl

Hexane 1.989

fl 3.69

\Benzene 6.122

MEN 7484

Toluene 12.261

g4zene 15.612

1rr 17785

ta File Name D\SOLVAY\CAL\W55_0002.D
rator Kaput Page Number

Instrument HP 5890 Vial Number
ample Name Calibration Injection Number

Time Bar Code Sequence Line
cquired on Instrument Method SOLVAY.MTH

Report Created On Analysis Method METHOD.MTH
last Recalib on Sample Amount
Rltiplier ISTD Amount

dig in D\SOLVAY\CAL\WSS_0002.D
et Time Area Type Width Ref ppm Name

1.001 105499 PB 0.144 6.122 Butadiene
1.989 62467 BB 0.199 1.733 Hexane
3.269 24620 ElI 0.247 5.708 Methylene Chloride
3.887 41493 VE 0.297 4.271 TCE
6.122 83249 BV 0.395 2.489 Benzene
7.484 40166 VE 0.774 4.525 MEK

11.804 not found
12.261 294627 BE 0.312
15.612 32521 BV 0.185
16.011 7056 VV 0.175
16.372 11997 VV 0.143
16.720 not found o-Xylene
17.785 367986 BBA 0.211 6.502 Styrene

fot all calibrated peaks were found

27 Apr 95

04 May 95

26 APR 95

0925 AM
0233 PM

0611 PM

Acrylonitrile
14.604 Toluene
1.348 Ethyl Benzene
0.370 p-Xylene
0.664 m-Xylene

SOLVAY2016_6_000551



-Hexane L989

__3f..4i1 PH fl 1069

Benzene 6.122

MEN 7484

15.612

Butadiene 1001

-Toluene 12.261

VI

Exte standard Report

\SOLVAY\CAL\WS5_0002
Kaput

HP 5890
Calibration

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
sample Amount
ISTD Amount

Not all calibrated peaks were found

Data File Name
3rator

Instrument
Sample Name
Run Time Bar Code
Acquired on 27 Apr 95 0925 AM
Report Created on 04 May 95 0233 PM
Last Recalib on 26 APR 95 0611 PM
Multiplier

Sig in D\SOLVAY\CAL\WS5_0002.D
Ret Time Area Type Width Ref ppmII

1.001 105499 PB 0.144
1.989 62467 BE 0.199
3.269 24620 BV 0.247
3.887 41493 yE 0.297
6.122 83249 BV 0.395
7.484 40166 yE 0.774

SOLVAY MTH
METhOD MTh

Name
II

6.122
1.733
5708
4.271
2.489
4.525

Butadiene
Hexane
Methylene Chloride
TCE
Benzene
MEK

11.804 not found
12.261 294627 BB 0.312
15.612 32521 BV 0.185
16.011 7056 VV 0.175
16.372 11997 VV 0.143
16.720 not found
17.785 367986 BBA 0.211

Acrylonitrile
14.604 Toluene
1.348 Ethyl Benzene
0.370 p-Xylene
0.664 m-Xylene

o-Xylene
6.502 Styrene

SOLVAY2016_6_000552



1-lexane 199

91h1oide 3.276

Benzene 6.132

EK 7521

-Buthdiene uu-

qpne 15.6 18

-Toluene 12.267

I_i

External Standard Report

tta
File Name

.3rator

Instrument
ample Name
un Tine Bar Code
cquired on 27 Apr 95

Report Created on 04 May 95
ast Recalib on 26 APR 95

ultiplier

BE 0.326
BV 0.192
VV 0.184
VV 0.148

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method SOLVAY.MTH
Analysis Method METHOD.MTH

Sample Amount
ISTD Amount

1ot all calibrated peaks were found

\SOLVAY\CAL\W55_0003 .D

Kaput
HP 5890
Calibration

0949 AM
0233 PM

0611 PM

104704
61637
24367
40992
83081
38916

found
296204

32666
7725

12088
found
377840 PEA 0.219

ig in D\SOLVAY\CAL\WS5_0003.D
Time Area Type Width Ref ppm Name

1.002 PB 0.147 6.075 Butadiene
1.992 BE 0.202 1.713 Hexane
3.276 BV 0.256 5.655 Methylene Chloride
3.891 yE 0.304 4.223 TCE
6.132 BV 0.412 2.484 Benzene
7.521 yE 0.832 4.393 MEK

11.804 not
12.267
15.618
16 014
16 .376

16.720
17 .791

not

Acrylonitrile
14.681 Toluene

1.354 Ethyl Benzene
0.410 p-Xylene
0.669 m-Xylene

o-Xylene
6.675 Styrene
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Flexane 1.991

3.272

Benzene 6.127

iD

.7

15.616

External Standard Report

Data File Name D\SOLVAY\CAL\WSS_0004.D
rator Kaput Page Number

Instrument HP 5890 Vial Number

Sample Name Calibration Injection Number
Run Time Bar Code Sequence Line

Instrument Method SOLVAY.MTH

Analysis Method METHOD.MTH

Sample Amount
ISTD Amount

51g in D\SOLVAY\CAL\WS5_0004.D
Ret Time Area Type Width Ref ppm Name

1.001 102151 PB 0.143 5.927 Butadiene
1.991 60107 SB 0.202 1.676 Hexane
3.272 23790 BV 0.252 5.535 Methylene Chloride
3.889 40660 VS 0.306 4.191 TCE
6.127 82411 BV 0.413
7.515 37251 VS 0.839

11.804 not found Acrylonitrile
12.264 295527 BE 0.329 14.648 Toluene
15.616 32862 BV 0.193 1.362 Ethyl Benzene
16.014 7883 VV 0.184 0.419 p-Xylene
16.375 12187 VV 0.148 0.675 m-Xylene
16.720 not found o-Xylene
17.789 385261 BBA 0.219 6.806 Styrene

Not all calibrated peaks were found

-But.adiene 1.uUI

Toluene 12.264

fli Qfl

Acquired on 27 Apr 95 1013 AM
Report Created on 04 May 95 0234 PM
Last Recalib on 26 APR 95 0611 PM

Multiplier

2.465 Benzene
4.217 MEK
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

WEIGHT SHEETS

Revision

SOLVAY2016_6_000556



Particulate Testing

Weight Sheet

Note appearance of particulate

Two volumes e.g 500/100 indicate an alinyot was taken
Indicate Thimble Filter or Beaker in box below

C4E P4 vey 1.0

vpforms\wcight

Page 1oft

Client
fllJRA Project Numberes-. 7973 Analyst

Plant Unit P/2 pg Baance

Test Date

wtJ T.D and Sample
li Date/volurneDescription

tso Description mi2 Time

Gross

Wei Fit

Tare
Wei ht

Date
Time

Net

\Vejaht

Type f.rrz O6S/W

ci 3iQz5I 4Z3463

.33

.GC

-oc
Run I3t4acd

Location Au
Type F.leE

_______cc
fI1c/11

-pt
Ys/r3

-cl

/i5/z
g0 .3qt

/trnzsf

Sin cI .19ig
voI .313

.3ns /x

.j32

Run

I.n3 qcysc

Location

Type

Runz
Location TB .ThS% I______ .cfl

15/asicType ftT5 011 //Run Ptt r.ef-JcI

Location fB
C/icTvpebj rO

Run

Location --os IT Fj
Typef/1 H10 Yx6/ 0/5//s3c
Run IL.1i-e //
Location -01 rT FI
Type TA ti
Run s/je

Location

.37S ihc ISO

it 1- c/ sc

.OOO

.bflj

/c7.fl
I/07.ü qai

I/c.7.vo
/o./l3ic.fcii

Shtgiojo.i/7c

C11c5.c32 /o5.cccS

con
c/cc2cI

F.t2c

3nJ/cc/3ti

J/cS.cj3f

Type -f
81 Rrs.4/c L-/

-os ITF

//I5Y1OID.CYS ç.3ci cIccqc

c/ugcjo.gcRun3
Location

qt7.Hs .os1

Type ftk
19 c/it

c/ic zsjJc3.ycz3I/c3.t5fl s/uisiS
Run

Location ALL Fe Jo.vi .oco3

Type/2fr.I
110

IiQy

/0 ----

f/s JI/2.96/6 I/2l.13/ SI11 3c

.c2t

3cI22.iRun

s/c
Iiti.c-i1ILocation
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Note appearance of particulate

Two volumes e.g 500/100 indicate an alicjuot was taken
Indicate Thimble Filter or Beaker in box below

CAE P4 cr1.0
D\vpforms\wczgju

Particulate Testing

Weight Sheet Page of

Client
Project Number Y73 Analyst

Plant Unit eEP 12 S4c- Balance 4R.cc
Test Date W/t s4s

Sample
Description jWt.1 I.D and Sample 1volue1

Date

Ni Description1 Time

Type hCcc.4MI F18 c/ 5/ic Szc

Run Perjve_ S/nic
Location /3 TF

Gross

Weight

Tare

Weight Date

Time_I

Net

Wei ht

/Lc 3f i/2S.3fl

ic 3I
j/25Yt3SI

S/u Si-

Type/3/244jJ 2t

/I/fts
./

sjissz /fl.1c30 I/t4flO /u2r

S//cflot/fl.7cZRunt
Location TFI /os.czt
Type /3/i L.264J

13 //ICC

ns /fl s99 .tsflt $/ JQq5

s/4 ii /065fliRun

Location ITF
7_/cJic tic

gPC/Y/4AJ.IC//
S/11iô

1tc.otylriioss rs
.00/S

0ZLf

Run3 it1.OiI

/oL.c13Location t______

Run2
Location

xxv
PesJc

-ç

0/s/cnc i/O 1c.3cn c1 7r
//O.3cfi

TFj .oOci

Type /1I/IRun

Location ITFB
Type /_________
Run

Location ITFB
Type

Run____
Location

Type
Run

Location

Type

10Run
Location

ii

ft
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SOLVAY MINERALS INC
CAE Project No 7473-2

EP Calciner Stack

PARTICULATE WEIGHT SHEET

Run No Blank

Date 1995
April 25 April 25 April 25

Start Time approx 1145 1419 1657
Stop Time approx 1327 1554 1830

Front Half Particulate H20 Wash
ID Identifier 647 XX61 K1 K8

Sample volume ml 100 210 205 195

Aliquot used ml ioo 210 205 195

Tare weight 107.6679 107.1091 105.0005 90.6308

Gross weight 107.6680 107.1174 105.0134 90.6459

Correction factor 0.0002 0.0002 0.0002

Net weight 0.0001 0.0081 0.01 27 0.01 49

Front Half Particulate Filter

ID Identifier 85160 85185 85183 85184

Tare weight 0.3669 0.3735 0.3723 0.3727

Gross weight 0.3663 0.3867 0.3894 0.3874

Net weight 0.0132 0.0171 0.0147

Front Half Total Particulate

Matter collected 0.0213 0.0298 0.0296

Back Half Organic Particulate

ID Identifier XX3 115 G22 XX79

Sample volume ml 225 205 205 205

Aliquot used ml 225 205 205 205

Tare weight 103.4578 122.9347 108.8840 105.9879

Gross weight 1034585 122.9614 108.9029 106.01 73

Correction factor 0.0006 0.0006 0.0006

Net weight 0.0007 0.0261 0.0183 0.0288

Back Half Inorganic Particulate

ID Identifier 647 F28 G5 XX29

Sample volume ml 100 915 910 860

H20 condensate ml 205.0 156.0 158.0

Sample volume minus H20 ml 100 710 754 702

Aliquotusedml 100 100 100 100

Tare weightg 107.6679 125.3928 106.5732 110.3076

Gross weight 107.6680 125.3935 106.5747 110.3095

Correction factor 0.0007 0.0008 0.0007

Net weight 0.0001 0.0057 0.0129 0.0156

Back Half Total Particulate

Net weight 0.0318 0.0312 0.0444

Total Particulate

Net weight 0.0530 0.0610 0.0740
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

FIELD DATA

Revision
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Orsat Readings Page
of

____

Client SOWAy Project Number Y2 20.9 %02
F0-

%C02

F0 1.083 to 1.230

for bituminous coal

Plant Crzj RMR k/v unit 6It
Date s/zr/i Fuel Type CoL
Orsat ID Leak Check

Run Location Bag ID

F4fu1t

t-z

Trial Percent

CO2

Wo

Avg T5.o

PercentCOO
2i
zz.Z

n.y
22.2

Percent

02

/L/t/

l92-

i-t3

13

Sample Tune Analysis Time Analyst

lIS /joo cyiz

i3

j5r-jc3
Avg

5i
fl
r5

Zz-3

zz/

2z

i9.2

ij4j_iq
PurE i/

3-L 22.2 igo

Avg

.tgT
z1 /q.z

Tn

Avg

Avg

Avg

Avg.l

CAE P3 vet 1.0

D\vpforms\orsat Avg -a-a _____-a-aSOLVAY2016_6_000562



MI /2O2

JQB 7473
va

Imp 101 ml DI P20

Imp 100 ml DI P20

Imp 100 DI P20

Im Emptv

Imp Sil ia Gel

Run

AAL
Dat

Imp 100 ml DI

Imp 100 ml DI

Imp 100 ml DI

Imp Em t\

Imp Si lea Gel

110 ml ml P20

100 ml PT P2

100 FIJI DI 112u

Ernt\

Silica GH

Tieju St1 Data

Luarat inn _________

555.5

.s_5

I.

Tn

6Lh/ -3-kTh

5SD P1
5S3c 5S1

qcc1

FltRI

/3S

L5L

Tial

-cs.c
i63

Filtei 5-r63
Net

434.8
16.9

ii
fl

555

Fi1ti sJLk
I-t

13qJ6

Io-9

IC-
Ifl.3

157S

Ta ic

53L._5k

5-16

20 SSS
540.0

SA

Tare

__

53E a4

Pu

La
ml

Imp

Imp

Imp

Imp
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Data File Name
.irator

Instrument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on
Multiplier

\SOLVAY\DIAG\5HORT_o1 .D

Kaput
HP 5890
EPS Short Flame

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SQLVAY MTH
METHOD.MTH

Sig in D\SOLVAY\DIAG\SHQRT_ol.j
Ret Time Area Type Width Ref ppm Name

0.912 205870 VV 0.121 11.973 Butadiene
1.935 43333 yE 0.193 1.267 Hexane
3.144 4299 BV 0.185 1.479 Methylene Chloride
3.884 22828 BV 0.272 2.476 TCE
5.950 74162 BE 0.385 2.229 Benzene
7.300 not found MEK

11.804 not found Acrylonitrile
12.057 52752 BE 0.367 2.738 Toluene
15.598 5687 BBA 0.224 0.225 Ethyl Benzene
16.004
16.362
17 034
17.802

Not all calibrated peaks were found

fl
.1

It

5.950

12.057

16.362

28 Apr 95

04 May 95
26 APR 95

0112 PM
0253 PM

0611 PM

not found
29892 BV
10839 VV

9897 VB

0.289
0.207
0.254

p-Xylene
1.727 m-Xylene
0.595 o-Xylene
0.206 Styrene

SOLVAY2016_6_000575



Data File Name
.rator
trument

Sample Name
Time Bar Code

cquired on 28 Apr 95 0134 PM

eport Created on 04 May 95 0254 PM
ast Recalib on 26 APR 95 0611 PM

ultiplier

found
21030 BV
20556 VV
12705 TB

all calibrated peaks were found

Page Number
Vial Number
Injection Number

Sequence Line

Instrument Method
Analysis Method

Sample Amount
TSTD Amount

Butadiene
Hexane
Methylene Chloride
TCE

Acrylonitrile
Toluene
Ethyl Benzene
p-Xylene
m-Xylene
o-Xylene
Styrene

di

External Standard Report

\SOLVAY\DIAG\SHORT_02 .D

Kaput
HP 5890
EP5 Short Flame

SQLVAY MTH
METHOD MTH

51g in D\SOLVAY\DIAG\SHORT_02.D
let Time Area Type Width Ref ppm Name

I----
0.923 150588 VV 0.109 8.750
1.935 38985 VV 0.192 1.161
3.142 4171 PV 0.197 1.453
3.875 14857 BV 0.242 1.710
5.993 64384 BV 0.407 1.949 Benzene
6.924 4119 yE 0.095 0.718 MEK

11.804 not found
12.055 46743 BE 0.368 2.443
15.596 6231 EBA 0.234 0.248
16.004 not
16.363
17 036
17 .803

0.200
0.279
0.252

1.200
172

0.256

SOLVAY2016_6_000576



External Standard Report

Data File Name D\SOLVAY\DIAG\SHORT_03.D
3rator Kaput Page Number

Instrument HP 5890 Vial Number

Sample Name EPS Short Flame Injection Number
Run Time Bar Code Sequence Line

0156 PM Instrument Method SOLVAY.MTH
0254 PM Analysis Method METHOD.MTh

0611 PM Sample Amount
ISTD Amount

Sig in D\SOLVAY\DIAG\SHORT_03.D
Ret Time Area Type Width Ref ppm Name

0.922 168369 VV 0.109 9.787 Butadiene
1.933 43455 VV 0.192 1.270 Hexane
3.140 4426 PV 0.212 1.506 Methylene Chloride
3.871 14700 VV 0.227 1.695 TCE
6.006 79130 BV 0.415 2.371 Benzene
7.475 3190 VB 0.132 0.620 MEK

11.804 not found Acrylonitrile
12.056 53789 EB 0.370 2.789 Toluene
15.596 6931 BBA 0.232 0.277 Ethyl Benzene
16.004 not found p-Xylene
16.364 24846 BV 0.207 1.427 m-Xylene
17.038 25774 VV 0.295 1.482 o-Xylene
17.803 24308 \TV 0.332 0.460 Styrene

Not all calibrated peaks were found

6.006

Acquired on 28 Apr 95

Report Created on 04 May 95

Last Recalib on 26 APR 95

Multiplier

SOLVAY2016_6_000577



3152

-Benzeiie 5.565

To1uene 11.976

6.352ne 17.788

External Standard Report

Data File Name D\SOLVAY\DIAG\RIJN2_Ool.D
.irator Kaput Page Number

nstrument HP 5890 Vial Number
Sample Name EP5 Diagnostics Injection Number

un Time Bar Code Sequence Line
cquired on 28 Apr 95 0332 PM Instrument Method SOLVAY.MTH
eport Created on 04 May 95 0245 PM Analysis Method METHOD.MTH
ast Recalib on 26 APR 95 0611 PM Sample Amount
ultiplier ISTD Amount

Sig in D\SOLVAY\DIAG\RUN2_00l.D

Ft
Time Area Type Width Ref ppm Name

0.934 20195 VV 0.060 1.149 Butadiene
1.921 3932 BE 0.097 0.306 Hexane
3.152 1395 BE 0.153 0.875 Methylene Chloride
3.889 2069 BV 0.145 0.480 TCE
5.565 16768 BE 0.228 0.584 Benzene
7.300 not found MEK

11.804 not found Acrylonitrile
11.976 15133 BE 0.288 0.892 Toluene
15.601 not found Ethyl Benzene
16.004 not found p-Xylene
16.352 10122 BV 0.195 0.552 m-Xylene
16.696 3708 VV 0.274 0.171 o-Xylene
17.788 2561 VE 0.179 0.0775 Styrene

all calibrated peaks were found

SOLVAY2016_6_000578



pe59i1onde_3.137

Benzene 5.519

To1uene
11.984

16.350

kyrene 17.787

Data File Name
rator

Inst rument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on
Multiplier

D\SOLVAY\DIAG\RtJN2_002 .D

Kaput
HP 5890
EP5 Diagnostics

Page Number
Vial Number

Analysis Method
Sample Amount
ISTD Amount

Not all calibrated peaks were found

Acrylonitrile
1.420 Toluene

Ethyl Benzene
p-Xylene

0.863 m-Xylene
0.226 o-Xylene
0.197 Styrene

fl
-S

ID

cD-i

UuL.uU1c11c wguo

External Standard Report

28 Apr 95

04 May 95
26 APR 95

0354 PM
0246 PM

0611 PM

Injection Number
Sequence Line
Instrument Method SOLVAY.MTH

METHOD.MTH

Sig in D\SOLVAY\DIAG\RTJN2_002.D
Ret Time Area Type Width Ref ppm Name

0.933 32576 VV 0.063 1.871 Butadiene
1.918 10649 VE 0.126 0.470 Hexane
3.137 2201 BV 0.183 1.043 Methylene Chloride
3.871 4738 BV 0.199 0.736 TCE
5.519 27003 BE 0.265 0.878 Ben2ene
7.300 not found MEK

11.804 not found
11.984 25884 BE 0.362
15.601 not found
16.004 not found
16.350 15350 BV 0.192
16.681 4641 VV 0.221
17.787 9359 VE 0.230

SOLVAY2016_6_000579



Data File Name
rator

nstrument
Sample Name

un Time Bar Code
cquired on

eport Created on
ast Recalib on
ultiplier

11.804 not
12 044
15.601 not
16.004 not
16 357
16 821
17 797

Page Number
Vial Number

ot all calibrated peaks were found

LI
-I

LI

r.

iv

5.994

16.357

17.797

External Standard Report

\SOLVAY\DIAG\RUN2_003 .D

Kaput
HP 5890
EPS Diagnostics

28 Apr 95 0415 PM
04 May 95 0250 PM
26 APR 95 0611 PM

Injection Number

Sequence Line
Instrument Method SOLVAY.MTH

Analysis Method METHOD.MTH

Sample Amount
19Th Amount

Sig in D\SOLVAY\DIAG\RtJN2_003.D

1et
Time Area Type Width Ref ppm Name

0.922 VV 0.108 7.577 Butadiene
1.934 yE 0.160
3.144 BV 0.198
3.873 VV 0.222
5.994 BE 0.316
7.300 not

130469
23593

3597
11181
52541

found
found

38395 BE
found

0.785 Hexane
1.333 Methylene Chloride
1.356 TCE
1.609 Benzene

MEK

found
16893

6490
13829

0.371

0.213
0.212
0.289

BV
VV
1/V

Acrylonitrile
2.033 Toluene

Ethyl Benzene
p-Xylene

0.955 m-Xylene
0.336 o-Xylene
0.276 Styrene

SOLVAY2016_6_000580



Data File Name
3rator

Instrument
Sample Name
Run Time Bar Code
Acquired on 28 Apr 95 0458 PM
Report Created on 04 May 95 0251 PM
Last Recalib on 26 APR 95 0611 PM
Multiplier

Sig in D\SOLVAY\DIAG\RtJN3_00l.D
Ret Time Area Type Width Ref ppm

0.9311 123266 10.106

1.945 22532 VS 0.158
3.180 15979 PV 0.093
3.884 11007 VV 0.231
6.013 60020 511 0.460
7.318 7072 VV 0.125

11.804 not found
12.061 43451 BE 0.423
15.601 not found
16.004 not found
16.366 16103 BV 0.211
16.824 5948 VV 0.215
17.806 6953 VS 0.226

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Not all calibrated peaks were found

a2 Al
L.MJIL

16366

17606

\SOLVAY\DIAG\RUN3_001 .D

Kaput
HP 5890
EP5 Diagnostics

SOLVAY MTH
METhOD MTh

Name
II

7.158 Butadiene
0.760 Hexane
3.910 Methylene Chloride
1.339 TCE
1.824 Benzene
1.030 MEK

Acrylonitrile
2.281 Toluene

Ethyl Benzene
p-Xylene

0.908 m-Xylene
0.304 o-Xylene
0.155 Styrene

SOLVAY2016_6_000581



Kaput
HP 5890
EP5 Diagnostics

1.172
0.371
0.310

Page Number
Vial Number

Butadiene
Hexane
Methylene
TCE

Acrylonitrile
Toluene
Ethyl Benz ene
p-Xylene
m-Xylene
o-Xylene
Styrene

II

1ot
all calibrated peaks were found

I-

1941

795Benzene 5.987

ToIuene 12.054

External Standard Report

\SOLVAY\DIAG\Rt3N3_002 .Jflta File Name
3rator

nstrument
Sample Name

un Time Bar Code
cquired on

eport Created on
ast Recalib on
ultiplier

28 Apr 95 0519 PM
04 May 95 0252 PM
26 APR 95 0611 PM

Injection Number

Sequence Line
Instrument Method SOLVAY.MTh
Analysis Method METHOD.MTH
Sample Amount
ISTD Amount

Sig in D\SOLVAY\DIAG\RtJN3_002.D

1et
Time Area Type Width Ref ppm Name

0.930 127222 VV 0.114 7.388
1.941 23712 yE 0.166 0.788
3.149 3059 BV 0.158 1.221
3.876 11288 BV 0.227 1.366
5.987 49919 BV 0.393 1.534 Benzene
6.725 5140 VE 0.158 0.826 MEK

11.804 not found
12.054 39870 BE 0.381 2.106
15.595 6570 BBA 0.283 0.262
16.004 not found
16.362 20552 BV 0.223
16.829 7083 VV 0.201
17.797 15770 VV 0.295

Chloride

SOLVAY2016_6_000582



1.938
ctrt133

Benzene 5.905

.z

nTojuene 12.053

L______YlBenrneiftSI4

External Standard Report

Thta File Name D\SQLVAY\DIAG\RtJN3003.D
arator Kaput Page Number

Instrument HP 5890 Vial Number
Sample Name EPS Diagnostics Injection Number
Run Time Bar Code Sequence Line
Acquired on 28 Apr 95 0542 PM Instrument Method SOLVAY.MTH
Report Created on 04 May 95 0252 PM Analysis Method METHOD.MTH
Last Recalib on 26 APR 95 0611 PM Sample Amount
Multiplier ISTD Amount

Sig in D\SOLVAY\DIAG\Rt.JN3_003.D
Ret Time Area Type Width Ref ppm Name

0.959 126788 \TV 0.138 7.363 Butadiene
1.938 39358 VB 0.224 1.170 Hexane
3.153 3941 BV 0.182 1.405 Methylene Chloride
3.920 37288 BV 0.279 3.867 TCE
5.905 67658 BV 0.396 2.042 Benzene
7.300 not found MEK

11.804 not found Acrylonitrile
12.053 69590 BE 0.445 3.564 Toluene
15.594 263686 PEA 0.868 11.018 Ethyl Benzene
16.004 not found p-Xylene
16.362 28032 BV 0.228 1.617 m-Xylene
17.032 29996 VV 0.313 1.733 o-Xylene
17.795 23554 VV 0.336 0.447 Styrene

Not all calibrated peaks were found
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMiNG CAE Project No 7473-2

FIELD DATA PRINTOUTS

Revision
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Field Data Printout

Location EP Calciner Stack Method 5/202

Test Run Testing Type Particulate

Client Solvay Minerals Inc

Bar Press in Hg 23.58

Actual Moisture 18.0

Project No 7473-2

Test Date 4/25/95

Meter bH@ 1.8228

Metervd 0.9966

PitotC 0.84

Static P-0.3

Leak Rate Before 0.0100

Leak Rate After 0.0070

Area It2 113.10

Filter Nc 85185

Thimble No N/A

Beaker No N/A

Nozzle Diameter Do 0.255

02 dry volume 14.3

CO2 dry volume 8.0

Start Time approx 1145

Stop lime approx 1327

1-120 condensate ml 188.3

silica 16.7

Pitot

in H20

Sample

NI

in HO

Stack

ls

Dry Gas Meter

Tm Tm cut
calculated

s4n 1120

Volume Isokinetics

calculated calculated

ft3

Traverse

Point

1-01

1-02

1-03

1-04

1-05

1-06

2-01

2-02

2-03

2-04

2-05

2-06

LEAK CHECI

3-01

3-02

3-03

3-04

3-05

3-06

4-01

4-02

4-03

4-04

4-05

4-06

Run

lime

0.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

22.5

25.0

27.5

30.0

30.0

32.5

35.0

37.5

40.0

42.5

45.0

47.5

50.0

52.5

55.0

57.5

60.0

1.30

1.30

1.30

1.40

1.20

0.94

1.20

1.20

1.30

1.20

1.10

0.83

1.30

1.30

1.40

1.30

1.10

0.82

1.20

1.20

1.30

1.20

0.94

0.78

Metered

ft3

827.25

829.74

832.16

834.63

837.16

839.57

841.68

844.06

846.41

848.89

851.26

853.55

855.54

855.73

858.09

860.43

862.97

865.42

867.74

869.67

872.05

874.41

876.88

879.26

881.35

883.25

2.70

2.70

2.70

2.90

2.50

1.90

2.50

2.50

2.70

2.50

2.30

1.70

2.70

2.70

2.90

2.70

2.30

1.70

2.50

2.50

2.70

2.50

1.90

1.60

430

430

430

430

430

428

430

434

434

434

434

430

425

424

423

423

421

419

425

421

420

419

418

417

71

71

75

76

77

78

77

78

78

77

76

75

70

71

71

72

72

72

72

73

74

74

74

74

69

69

70

70

71

71

72

72

72

72

72

71

69

69

69

69

69

69

69

69

69

69

69

69

1.14

1.14

1.14

1.18

1.10

0.97

1.10

1.10

1.14

1.10

1.05

0.91

1.14

1.14

1.18

1.14

1.05

0.91

1.10

1.10

1.14

1.10

0.97

0.88

2.49

2.42

2.47

2.53

2.41

2.11

2.38

2.35

2.48

2.37

2.29

1.99

2.36

2.34

2.54

2.45

2.32

1.93

2.38

2.36

2.47

2.38

2.09

1.90

100.9

98.1

99.7

98.3

100.7

99.6

99.5

98.4

99.8

99.3

100.3

100.1

95.5

94.5

98.9

988

101.5

97.5

100.0

98.8

99.3

99.5

98.4

98.1

Final 60.0 1.17 2.43 55.81 426 72.0 1.08

Revision SOLVAY2016_6_000586



Project No 7473-2

Test Date 4/25/95

Meter bH@ 1.8228

Meter Yd 0.9966

Pilot 0.84

Static -0.3

Leak Rate Before 0.0080

Leak Rate After 0.0050

Field Data Printout

Area tt2 113.10

Filter No 85183

Thimble No N/A

Beaker No N/A

Bar Press in Hg 23.58

Actual Moisture 17.9

Nozzle Diameter 0.185

02 dry volume 14.2

CO2 dry volume 8.2

Start Time approx 1419

Stop Time approx 1554

1-120 condensate ml 147.3

H20 silica 8.2

Location EP 12 Calciner Stack Method 5/202

Test Run

Client Solvay Minerals Inc

Testing Type Particulate

Pilot

bPs

in H20

Sample

AH

in H20

Stack

T5

Dry Gas Meter

Tm in

i/bPs Volume Isokinetics

Tm calculated calculated calculated

yin 1120 ft3

Run

Time

0.0

3.5

7.0

10.5

14.0

17.5

21.0

24.5

28.0

31.5

35.0

38.5

42.0

45.5

49.0

52.5

57.0

59.5

63.0

66.5

70.0

73.5

77.0

80.5

84.0

84.0

1.30

1.20

1.20

1.10

0.92

0.77

1.30

1.30

1.30

1.30

1.20

0.81

1.30

1.40

1.40

1.30

1.10

0.79

1.40

1.40

1.40

1.40

1.20

0.94

Metered

ft3

883.63

885.53

887.57

889.12

890.82

892.39

893.80

895.67

897.53

899.39

901.25

903.02

904.52

906.38

908.35

910.22

912.06

913.78

915.24

917.15

919.04

920.98

922.88

924.63

926.17

0.72

0.66

0.66

0.61

0.51

0.42

0.72

0.72

0.72

0.72

0.66

0.45

0.72

0.77

0.77

0.72

0.61

0.43

0.77

0.77

0.77

0.77

0.66

0.52

424

423

420

419

418

415

429

428

427

427

424

420

437

440

441

441

440

436

433

433

434

433

431

428

69

70

70

71

71

71

71

72

72

73

72

71

68

68

68

67

67

67

66

66

66

66

66

66

68

68

68

68

68

68

68

68

67

67

67

67

65

65

65

64

64

64

64

64

63

62

62

62

1.14

1.10

1.10

1.05

0.96

0.88

1.14

1.14

1.14

1.14

1.10

0.90

1.14

1.18

1.18

1.14

1.05

0.89

1.18

1.18

1.18

1.18

1.10

0.97

Traverse

Point

4-01

4-02

4-03

4-04

4-05

4-06

3-01

3-02

3-03

3-04

3-05

3-06

2-01

2-02

2-03

2-04

2-05

2-06

1-01

1-02

1-03

1-04

1-05

1-06

Final

Revision

1.90

2.04

1.55

1.70

1.57

1.41

1.87

1.86

1.86

1.86

117

1.50

1.86

1.97

1.87

1.84

1.72

1.46

1.91

1.89

1.94

1.90

1.75

1.54

103.7

115.7

87.8

100.4

101.3

99.3

102.2

101.5

101.5

101.4

100.3

103.4

102.7

105.0

99.7

79.3

145.0

103.4

101.7

100.6

103.4

101.4

100.7

99.9

1.20 0.66 42.54 429 67 1.09
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Field Data Printout

Location EP 12 Calciner Stack Method 5202 Bar Press in Hg 23.58

Test Run Testing Type Particulate Actual Moisture 18.1

Client Solvay Minerals Inc

Project No 7473-2 Nozzle Diameter 0.185

Test Date 4/25/95 02 dry volume 14.1

MeterbH@ 1.8228 Area ft2 113.10 CO2 dry volume 8.2

Meter id 0.9966 stan Time approx 1657

Pitot 0.84 Filter No 85184 Stop Time approx 1830

Static -0.3 Thimble No N/A H2O condensate ml 147.3

L.eak Rate Before 0.0080 Beaker No N/A H20 silica 10.4

Leak Rate Alter 0.0020

Traverse Run Pitot Sample Metered Stack Dry Gas Meter VAP Volume Isokinetics

Point Time bP hI-I ft3 Tm in Tm calculated calculated calculated

_________
0.0 in 1-120 in 928.22 SF rn An H0 ft3

1-01 3.5 1.40 0.77 930.16 428 63 61 1.18 1.94 103.8

1-02 7.0 1.50 0.80 932.12 429 64 61 1.22 1.96 101.2

1-03 10.5 1.50 080 934.05 430 65 61 1.22 1.93 99.7

1-04 14.0 1.40 0.77 935.97 430 66 61 1.18 1.92 102.5

1-05 17.5 1.20 0.66 937.79 430 67 61 1.10 1.82 104.8

1-06 21.0 0.89 0.50 939.30 426 67 62 0.94 1.51 100.7

2-01 24.5 1.30 0.72 941.15 437 66 61 1.14 1.85 102.9

2-02 28.0 1.30 0.72 943.00 438 67 61 1.14 1.85 102.9

2-03 31.5 1.40 0.77 944.89 439 67 61 1.18 1.89 101.3

2-04 35.0 1.30 0.72 948.73 440 67 61 1.14 1.84 1024

2-05 38.5 1.10 0.61 948.43 438 67 61 1.05 110 102.7

2-06 42.0 0.83 0.46 949.90 435 67 61 0.91 1.47 102.1

3-01 45.5 1.30 0.72 951.74 429 66 61 1.14 1.84 101.9

3-02 49.0 1.40 0.77 953.65 427 66 61 1.18 1.91 101.8

3-03 52.5 1.40 0.77 955.56 427 67 61 1.18 1.91 101.7

3-04 57.0 1.30 0.72 957.41 425 67 61 1.14 1.85 794
3-05 59.5 1.10 0.61 959.13 421 67 61 1.05 112 144.1

3-06 63.0 0.78 0.43 960.53 417 67 61 0.88 1.40 99.2

4-01 66.5 1.20 0.66 962.27 424 67 62 1.10 1.74 99.8

4-02 70.0 1.30 0.72 964.13 421 67 62 1.14 1.86 102.3

4-03 73.5 1.20 0.66 965.89 419 68 62 1.10 1.76 100.5

4-04 77.0 1.20 0.66 967.65 419 68 62 1.10 1.76 100.5

4-05 80.5 0.98 0.54 969.26 414 68 62 0.99 1.61 101.4

4-06 84.0 0.69 0.38 970.62 412 68 62 0.83 1.36 102.0

Final 84.0 1.21 0.66 42.40 427 64 1.09

Revision SOLVAY2016_6_000588



Field Data Printout

Location EP-5 Calciner Stack

Test Run

Client Solvay Minerals Inc

Project No 7473-2

Test Date 4i28/95

Meter bH@ 1.8228

Meter Yd 0.9966

Pitot C9 0.84

Static -0.2

Leak Rate Before

Leak Rate After

0.001 cfm 15Hg
0.000 cfm 10l-Ig

Bar Press in Hg 23.66

Actual Moisture 36.9

02 dry volume 10.4

CO2 dry volume 12.6

Stait Time approx 1313

Stop Time approx 1358

H20 condensate ml 222.0

H20 silica 16.3

Method EPA 2-4

Testing Type Diagnostic

Area ft2 85.90

Traverse

Point

Stack

99

ilaP

calculated

iAn H2O

Pitot

in H2O
0.14

0.13

0.10

0.13

0.14

0.12

0.13

0.13

0.11

0.12

0.11

0.11

Run

Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

1-01

1-02

1-03

2-01

2-02

2-03

3-01

3-02

3-03

4-01

4-02

4-03

Dry Gas Meter

Tmin

Sample

NI

in H20
1.80

1.80

1.80

1.80

1.80

1.80

Metered

ft3

189.80

193.85

197.84

201 .89

205.89

209.96

214.00

Volume

calculated

ft3

308

307

302

305

303

301

303

299

296

298

296

295

0.37

0.36

0.32

0.36

0.37

0.35

0.36

0.36

0.33

0.35

0.33

0.33

68

66

68

72

72

69

68

67

67

68

68

66

4.05

3.99

4.05

4.00

4.07

4.04

Final 0.35 301

Revision

30.0 1.80 24.20 68
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Field Data Printout

Location EP-5 Calciner Stack

Test Run

Client Solvay Minerals Inc

Project No 7473-2

Test Date 4/28/95

Meter ai-i 1.8228

Meter Id 0.9966

Pitot 0.84

Static -0.2

Bar Press in Hg 23.66

Actual Moisture 38.2

02 dry volume 11.7

CO2 dry volume 11.2

Start Time approx 1522

Stop Time approxj 1602

H20 condensate ml 240.0

H20 silica 10.3

Method EPA 2-4

Testing Type Diagonostic

Area ft2 85.90

Leak Rate Before

Leak Rate After

Traverse

Point

0.002 cfm 15Hg
0.002 cfm 8Hg

Pitot

in H2O

Stack

T9

PS
calculated

yin

Run

Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

Dry Gas Meter

Tmin Tm

1-01

1-02

1-03

2-01

2-02

2-03

3-01

3-02

3-03

4-01

4-02

4-03

Sample

in H20
1.80

1.80

1.80

1.80

1.80

1.80

0.14

0.13

0.11

0.13

0.13

0.12

0.14

0.14

0.11

0.14

0.13

0.11

Volume

calculated

ft3

Metered

ft3

214.21

218.24

222.25

22626

230.25

234.24

238.25

308

308

307

309

308

307

306

305

306

303

304

304

0.37

0.36

0.33

0.36

0.36

0.35

0.37

0.37

0.33

0.37

0.36

0.33

68

71

69

68

70

71

67

68

66

66

66

67

4.03

4.01

4.01

3.99

3.99

4.01

Final 0.36 306 30.0 1.80 24.04 68
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Field Data Printout

Location EP-5 Calciner Stack

Test Run

Client Solvay Minerals Inc

Project No 7473-2

Test Date 4/28/95

Meter N-I 1.8228

Meter Yd 0.9966

Pilot 0.84

Static -0.2

Leak Rate Before

Leak Rate After

0.002 ctm 15MHg

0.002 cfm 10I-lg

Bar Press in Hg 23.66

Actual Moisture 36.0

02 dry volume 10.9

CO2 dry volume 12.1

Start Time approx 1659

Stop Time approx 1729

H20 condensate ml 210.0

1120 silica 11.5

Method EPA 2-4

Testing Type Diagnostic

Area ft2 85.90

Traverse

Point

Pitot

AP
in H20

Stack

calculated

yin H20

Dry Gas MeterRun

Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

Tm in

1-01

-02

-03

2-01

2-02

2-03

3-01

3-02

3-03

4-01

4-02

4-03

Sample

NI

in H20

1.80

1.80

1.80

1.80

1.80

1.80

Tm
out

0.14

0.13

0.12

0.15

0.12

0.11

0.12

0.12

0.11

0.12

0.12

0.12

Volume

calculated

ft3

Metered

ft3

238.38

242.13

245.80

249.76

253.70

257.64

261 .55

304

303

300

299

298

297

298

299

298

298

298

297

0.37

0.36

0.35

0.39

0.35

0.33

0.35

0.35

0.33

0.35

0.35

0.35

61

62

63

68

66

65

60

62

61

63

62

61

3.75

.3.67

3.96

3.94

3.94

3.91

Final 0.35 299

Revisicn

30.0 1.80 23.17 63

SOLVAY2016_6_000591



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

CALIBRATION BIAS

Time NO
ppm

125322 1.4

125337 1.4

125352 1.4

125407 1.3

125422 1.3

125437 1.2

125452 1.2

125507 1.6

125522 1.7

125537 1.4

125552 1.1

125607 1.2

125622 1.1

125637 1.0

125652 1.0

125707 ____
125722 1.0

125737 0-9

125752 ____
125807 1.1

125822 49.2

125837 254.4

125852 388.5

125907 416.1

125922 423.7

125937 414.2

125952 425.0

130007 427.4

130022 427.4

130037 429.3

130052 428.3

1301 07 428.2

1301 22 433.1

1301 37 407.3

1301 52 399.8

130207 400.9

130222 400.2

130237 394.5

130252 397.7

130307 399.9

130322 405.1

130337 418.0

130352 409.3

130407 410.4

130422 408.8

130437 412.6

130452 404.4

130507 410.1

ThC CO

ppm ppm

1.1 1.2

0.8 1.2

0.4 1.2

0.7 1.2

0.6 1.2

0.5 7.8

0.2 154.1

0.5 719.2

0.5 1192.4

0.2 1414.7

0.2 1455.5

0.3 1460.9

0.2 1461.9

0.2 1464.5

0.2 1464.8

0.5 1463.6

0.2 1462.9

0.1 14603
0.3 1460.0

0.3 1312.0

0.2 835.2

0.5 278.7

0.5 61.0

0.3 9.8

0.2 1.2

0.0 1.2

0.1 1.2

0.1 1.2

0.0 1.2

0.0 1.2

0.4 1.2

1.3 1.2

1.7 1.2

1.0 1.2

0.8 -1.7

0.7 0.9

0.5 1.2

0.3 1.2

0.2 -1.7

0.0 -2.4

-0.2 1.2

-0.4 -3.3

-0.7 -0.7

-0.9 1.2

-0.8 1.2

13.3 1.2

45.4 1.2

46.0 1.2

I-

Revision SOLVAY2016_6_000592



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

CALIBRATION BIAS

Time NO THC CO

ppm ppm ppm

130522 401.6 46.0 1.2

130537 275.5 46.1 1.2

130552 82.7 46.0 1.2

130607 16.4 46.1 1.2

130622 4.9 46.1 1.2

130637 3.i 46.1 1.2

130652 2.5 46.1 1.2

130707 2.1 369.1 1.2

130722 1.9 476.0 1.2

130737 1.6 477.4 1.2

130752 1.5 526.9 1.2

130807 1.5 554.4 1.2

130822 1.4 555.4 -1.7

130837 1.3 555.5 -0.4

130852 1.2 556.0 -3.7

130907 1.1 556.5 -2.4

Zero Gas 0.9 0.2 1.2

Cal Gas 428.6 555.6 1461.1

Revision SOLVAY2016_6_000593



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

REFERENCE METHOD RUN

Time NO THC CO

ppm ppm ppm

1312 46.6 243.7 522.8

1313 49.2 245.6 522.1

1314 48.9 243.6 514.3

1315 52.3 247.6 504.5

1316 55.9 251.0 497.2

1317 56.4 253.2 498.8

1318 57.4 253.6 490.9

1319 56.4 250.6 484.4

1320 50.4 247.1 476.3

1321 48.0 246.5 470.4

1322 49.1 245.0 461.5

1323 49.4 247.8 459.1

1324 48.7 248.9 470.8

1325 47.7 248.4 492.0

1326 47.2 235.3 498.6

1327 43.9 217.5 500.1

1328 45.9 227.2 527.9

1329 44.5 219.6 534.5

1330 43.1 208.1 546.5

1331 40.5 203.7 551.9

1332 36.4 184.0 560.6

1333 41.8 189.9 555.6

1334 41.2 196.9 581.1

1335 39.6 190.9 568.1

1336 42.8 192.0 560.8

1337 44.1 198.4 569.6

1338 43.0 200.4 600.7

1339 43.2 210.4 622.6

1340 43.2 203.4 633.0

1341 38.6 191.7 620.2

1342 43.4 187.8 616.5

1343 37.5 190.7 630.3

1344 37.9 185.7 674.3

1345 38.4 188.0 698.0

1346 41.3 197.7 729.0

1347 41.3 211.3 777.3

1348 37.2 207.0 824.3

1349 39.4 196.8 852.5

1350 40.0 205.2 841.2

1351 40.1 210.9 793.3

1352 38.4 208.9 751.7

1353 36.1 193.6 733.5

1354 37.5 185.6 714.9

1355 38.5 188.3 697.7

1356 36.8 189.7 689.1

Average 44.0 215.3 598.2

Revision SOLVAY2016_6_000594



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

CALIBRATION BIAS

Time NO
ppm

145044 1.2 1.2

145059 1.2 1.2

145114 1.4 1.2

145129 1.3 1.2

145144 1.2 1.2

145159 1.3 1.2

145214 1.8 1.2

145229 2.7 1.2

145244 3.6 1.2

145259 4.1 1.2

145314 4.1 1.2

145329 3.7 1.2

145344 3.0 1.2

145359 2.4 1.2

145414 2.1 1.2

145429 1.8 5.1

145444 1.6 186.6

145459 1.6 836.2

145514 1.4 1278.9

145529 1.3 1434.8

145544 1.3 1457.1

145559 1.2 1458.2

145614 1.2 1458.7

145629 1.0 1460.0

145644 1.0 1463.5

145659 1.0 1410.7

145714 35.4 980.0

145729 264.2 305.2

145744 409.6 58.8

145759 432.9 9.0

145814 435.1 6.1

145829 4.2

145844 1.2

145859L_______________ 1.2

145914 435.2 1.2

145929 435.1 1.2

145944 434.9 1.2

145959 434.6 1.2

150014 426.0 1.2

150029 253.5 1.2

150044 53.1 1.2

150059 9.2 1.2

150114 4.2 1.2

150129 3.1 1.2

150144 2.6 1.2

150159 2.1 1.2

150214 1.9 1.2

150229 1.7 1.2

THC CO

ppm ppm

10.5

10.1

10.0

9.7

9.5

9.3

9.1

8.9

8.6

8.3

8.1

8.1

8.0

7.8

7.6

7.3

7.1

7.0

7.0

6.9

6.8

6.6

6.4

6.3

6.3

6.2

6.2

6.0

5.9

5.9

6.1

435.4 5.9

435.4 5.9

435.4 5.6
5.6

5.4

46.5

60.1

60.6

61.0

61.1

61.5

61.8

491.6

580.7

585.9

589.1

594.5

Revision SOLVAY2016_6_000595



SOLVAY MINERALS INC
CAE Project No 7473-2

EP Calciner Stack

April28 1995

CALIBRATION BIAS

Time NO THC CO

ppm ppm ppm

150244 1.6 597.5 1.2

150259 1.4 598.1 1.2

150314 1.3 600.4 1.2

150329 1.3 602.6 1.2

150344 1.1 604.7 1.2

150359 1.1 608.2 1.2

150414 1.0 610.3 1.2

150429 1.0 612.8 1.2

150444 0.9 614.0 1.2

150459 0.9 616.0 1.2

150514 0.9 618.8 1.2

150529 0.9 620.0 1.2

150544 0.9 623.4 1.2

150559 0.9 625.4 1.2

150614 0.8 627.5 1.2

150629 0.8 630.6 1.2

150644 0.8 625.9 1.2

150659 0.8 619.1 1.2

150714 0.8 619.9 1.2

150729 0.8 619.9 1.2

150744 0.7 622.1 1.2

150759 0.8 622.7 1.2

150814 0.7 623.0 1.2

ZeroGas 1.1 5.8 1.2

Cal Gas 435.4 622.9 1459.0

Revision SOLVAY2016_6_000596



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April28 1995

REFERENCE METHOD RUN

Time NO THC CO

ppm ppm ppm

1531 40.8 155.2 1263.7

1532 37.6 159.0 1294.0

1533 42.4 163.1 1318.8

1534 42.6 173.2 1376.3

1535 44.1 174.3 1432.6

1536 42.6 179.9 1477.2

1537 42.6 179.3 1558.3

1538 42.0 177.5 1589.0

1539 41.3 189.2 1595.7

1540 42.9 186.9 1628.4

1541 43.0 183.4 1651.1

1542 42.0 183.9 1589.8

1543 42.6 178.0 1559.0

1544 43.4 180.5 1532.3

1545 42.8 190.0 1579.7

1546 44.8 181.8 1595.7

1547 44.5 187.0 1552.6

1548 44.5 182.6 1560.8

1549 43.3 186.1 1535.7

1550 43.8 184.3 1555.9

1551 44.4 188.6 1559.1

1552 44.2 188.3 1580.3

1553 43.1 194.8 1596.7

1554 43.5 188.3 1600.9

1555 43.9 187.1 1584.3

1556 43.6 191.3 1600.5

1557 43.5 190.8 1595.2

1558 43.9 190.6 1599.3

1559 43.0 189.2 1591.3

1600 44.5 182.9 1518.3

1601 45.3 180.9 1499.3

1602 42.9 189.3 1446.9

1603 43.6 186.9 1455.6

1604 43.8 190.3 1470.2

1605 43.7 189.9 1446.6

1606 44.1 180.9 1331.9

1607 44.7 183.0 1292.6

1608 43.5 176.8 1269.8

1609 44.7 177.3 1218.6

1610 42.9 178.7 1171.6

1611 44.2 178.6 1163.7

1612 39.2 181.5 1144.7

1613 35.9 175.2 1158.3

1614 33.3 182.8 1183.2

1615 33.5 176.8 1175.5

Average 42.6 182.1 1455.6

Revision SOLVAY2016_6_000597



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

CALIBRATION BIAS

Time NO THC CO

ppm ppm ppm

162400 0.8 3.7 1.2

162415 0.7 3.5 1.2

162430 0.7 3.3 1.2

162445 0.7 3.2 1.2

162500 0.7 3.8 1.2

162515 0.2 2.7 1.2

162530 0.5 2.8 1.2

162545 0.7 2.7 177.8

162600 0.8 2.5 800.0

162615 0.7 2.4 1322.1

162630 0.6 2.2 1450.8

162645 0.6 2.2 1464.2

162700 0.6 2.0 1462.2

162715 0.5 1.8 1464.2

162730 0.5 1.7 1462.2

162745 öi 1.6 1464.2

162800 0.4 1.5 1467.4

162815i 0.5 1.3 1.469.7

162830 0.5 1.7 Li467.1
162845 0.4 1.2 1440.9

162900 15.7 1.0 1105.6

162915 222.2 0.9 410.1

162930 400.8 0.7 67.1

162945 430.2 0.7 12.0

163000 432.4 0.5 3.5

163015 432.5 0.5 1.2

163030 399.5 0.4 3.8

163045 432.3 0.3 1.9

1631001 432.4 0.2 1.2

1631 15 432.5 0.1 1.2

163130i 432.4 0.0 1.2

1631 45 432.2 0.0 1.2

163200 432.3 453.7 1.2

163215 432.0 619.5 1.2

163230 424.0 620.3 1.2

163245 262.9 619.5 1.2

163300 61.6 619.0 1.2

163315 10.6 618.9 1.2

163330 4.2 618.9 1.2

163345 2.9 618.8 1.2

163400 2.5 619.2 1.2

163415 2.1 618.9 1.2

163430 1.8 617.6 1.2

Zero Gas 0.5 0.1 1.2

Cal Gas 432.4 618.9 1468.1

Revision SOLVAY2016_6_000598



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

REFERENCE METHOD RUN

Time NO THC CO

ppm ppm ppm

1700 35.5 152.6 546.0

1701 33.4 157.0 544.1

1702 33.1 157.4 542.3

1703 34.7 157.8 547.2

1704 36.9 149.7 553.4

1705 37.6 155.9 565.3

1706 36.8 156.6 574.6

1707 35.2 157.6 577.9

1708 35.3 155.6 573.6

1709 36.0 155.9 563.7

1710 36.9 156.5 568.4

1711 37.7 158.8 563.2

1712 44.0 155.1 553.6

1713 44.3 154.3 550.0

1714 43.2 154.4 527.8

1715 42.4 153.9 518.8

1716 39.4 153.1 509.9

1717 35.6 150.6 500.7

1718 36.2 149.0 487.6

1719 34.6 146.9 483.6

1720 35.8 142.6 471.8

1721 36.4 142.4 461.1

1722 39.6 141.9 453.8

1723 40.7 140.7 457.4

1724 39.3 141.7 445.2

1725 40.0 136.7 435.7

1726 38.3 142.0 430.3

1727 39.5 142.1 443.5

1728 36.8 142.5 455.6

1729 37.7 141.1 446.0

1730 38.3 139.7 431.2

1731 38.2 134.3 427.0

1732 35.2 141.0 423.4

1733 35.9 139.0 434.1

1734 36.4 142.0 443.5

1735 37.2 140.7 441.1

1736 37.2 139.4 438.4

1737 37.7 137.0 431.2

1738 36.1 139.8 423.5

1739 36.4 134.8 424.2

1740 35.3 139.8 422.4

1741 37.0 136.2 422.4

1742 35.4 136.5 420.8

1743 37.4 135.5 410.3

1744 35.8 135.5 405.2

Average 37.4 146.1 483.4

Revision SOLVAY2016_6_000599



SOLVAY MINERALS INC

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

CALIBRATION BIAS

Time NO THC CO

ppm ppm ppm

175048 1.0 4.4 1.2

175103 0.9 4.2 1.2

175118 0.9 4.0 1.2

175133 0.8 3.7

1751 48 0.8 3.6 1.2

175203 0.8 3.3 1.2

175218 0.7 3.1 1.2

175233 0.8 3.0 1.9

175248 0.8 2.8 72.8

175303 0.8 2.6 568.4

175318 0.8 2.4 1177.9

175333 0.7 2.2 1405.1

175348 0.8 2.1 1454.3

175403 0.7 2.0 1460.0

175418 0.7 1.8 1460.0

175433 0.7 1.7 Li46o.o

175448 0.6 1.5 1462.2

175503 1.1 1.3 1327.6

175518 83.5 1.2 732.5

175533 324.8 1.0 207.4

175548 288.4 0.9 26.0

175603 424.6 0.7 7.1

175618 432.3 0.7 6.1

175633 433.2 0.5 2.2

175648 433.2 0.5 1.2

175703 433.2 0.3 1.2

175718 433.0 0.2 1.2

175733 433.2 0.1 1.2

175748433.1 519.7 1.2

175803 433.0 618.9 1.2

175818 423.8 621.0 1.2

175833 256.2 622.1 1.2

175848 56.9 622.3 1.2

175903 9.8 622.5 1.2

175918 4.2 622.7 1.2

175933 3.2 623.1 1.2

175948 2.6 622.7 1.2

Zero Gas 0.7 0.6 1.2

Cal Gas 433.1 622.5 1460.0

Revision SOLVAY2016_6_000600



SOLVAY MINERALS

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

Run Short Flame

4/28/95 1312 30 Methane Carbon Monoxide

RT AREA AMT RT AREA AMT
4/28/95 1311 34.22 6144314 218 37.18 15758700 568

4/28/95 1313 34.22 6071617 216 37.18 15554221 560

4/28195 1315 34.22 54.63810 196 37.18 13720320 490

4/28/95 1317 34.22 5304143 190 37.18 12966461 462

4/28/95 1319 34.22 5930739 211 37.18 14107553 505

4/28/95 1321 34.22 5452517 195 37.18 12836005 457

4/28/95 1323 34.22 5527062 198 37.18 13819816 494

4/28/95 1325 34.22 5704044 204 37.18 14460471 519

4/28/95 1327 34.22 5694854 203 37.18 15300605 550

4/28/95 1329 10 34.22 5483286 196 37.18 15157013 545

4/28/95 1332 11 34.22 5946094 212 37.18 16537856 597

4/28/95 1334 12 34.22 5415498 194 37.18 15811363 570

4/28/95 1336 13 34.22 5721899 204 37.18 16311591 589

4/28/95 1338 14 34.22 5515161 197 37.1 17603636 638

4/28/95 1340 15 34.22 5883047 210 37.18 18107120 657

4/28/95 1342 16 34.22 5462502 196 37.1 18411184 669

4/28/95 1344 17 34.22 5361810 192 37.18 19463764 709

4/28/95 1346 18 34.22 5891412 210 37.18 23950536 879

4/28/95 1348 19 34.22 6099730 217 37.18 24988650 918

4/28/95 1350 20 34.22 5687943 203 37.18 20426666 745

4/28/95 1353 21 34.22 5836633 208 37.18 21367028 781

Average 203 614

SOLVAY2016_6_000601



SOLVAY MINERALS

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

Run 2- Medium Flame

4/28/95 1534 30 Methane Carbon Monoxide

RT AREA AMT RT AREA AMT
4/28/95 1532 34.22 6014212 214 37.1 36393332 1351

4/28/95 1534 34.22 6427585 228 37.1 38592632 1435

4/28/95 1536 34.22 7211224 254 37.18 44847724 1672

4/28/95 1538 34.22 7406210 261 37.1 46573532 1738

4/28/95 1540 34.22 7798573 274 37.1 48063868 1794

4/28/95 1542 34.22 7064523 249 37.1 44105276 1644

4/28/95 1544 34.22 6844898 242 37.1 43119900 1607

4/28/95 1547 34.22 7782866 273 37.1 48306296 1803

4/28/95 1549 34.22 6748923 239 37.1 42993804 1602

4/28/95 1551 10 34.22 6983939 246 37.1 43766192 1631

4/28/95 1553 11 34.22 7645820 269 37.1 47680504 1780

4/28/95 1555 12 34.22 7282787 256 37.1 45404312 1693

4/28/95 1557 13 34.22 6993249 247 37.1 42373540 1578

4/28/95 1559 14 34.22 7273192 256 37.1 44253352 1650

4/28/95 1601 15 34.22 6569733 233 37.1 38843144 1444

4/28/95 1603 16 34.22 7699754 270 37.1 44053080 1642

4/28/95 1605 17 34.22 7036098 248 37.1 37755560 1403

4/28/95 1608 18 34.22 6562382 232 37.1 33750328 1251

4/28/95 1610 19 34.22 6817164 241 37.1 33515088 1242

4/28/95 1612 20 34.22 7039660 248 37.1 33225300 1231

4/28/95 1614 21 34.22 7003762 247 37.1 34215184 1269

Average 249 1546

SOLVAY2016_6_000602



SOLVAY MINERALS

CAE Project No 7473-2

EP Calciner Stack

April 28 1995

Run 3- Long Flame

4/28/95 1701 30 Methane Carbon Monoxide

RI AREA AMT RI AREA AMT

4/28/95 1659 34.22 4956632 179 37.1 15226750 548

4/28/95 1701 34.22 4616815 168 37.1 14692640 527

4/28/95 1703 34.22 4559999 166 37.1 15646779 564

4/28/95 1705 34.22 4546123 165 37.1 15596406 562

4/28/95 1707 34.22 4558703 166 37.1 15656520 564

4/28/95 1710 34.22 4767326 173 37.1 16628494 601

4/28/95 1712 34.22 4821296 174 37.1 15922911 574

4/28/95 1714 34.22 4839570 175 37.02 14194332 508

4/28/95 1716 34.22 4546410 165 37.02 13295568 474

4/28/95 1718 10 34.22 4994923 180 37.02 14081048 504

4/28/95 1720 11 34.22 4676287 169 37.02 13458878 481

4/28/95 1722 12 34.22 4950700 179 37.1 13897177 497

4/28/95 1724 13 34.14 4375058 159 36.94 12016455 426

4/28/95 1726 14 34.06 4575115 166 36.86 13220171 471

4/28/95 1728 15 34.14 4338622 158 37.02 11431014 404

4/28/951731 16 34.22 4579812 166 37.02 12113542 429

4/28/95 1733 17 34.22 4712663 171 37.02 12846076 457

4/28/95 1735 18 34.22 4496627 163 37.02 12219916 434

4/28/95 1737 19 34.22 4626966 168 37.02 12290176 436

4/28/95 1739 20 34.22 4257749 156 37.1 11792561 417

4/28/95 1741 21 34.22 4338794 158 37.1 11608712 410

4/28/951743 22 34.22 4544039 165 37.1 11889913 421

Average 168 487
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Solvay Minerals Inc

CAE Project No 7473-2

May 1995

Chromatagraphic Data Reduction

Limits of Detection

Hexane 0.23

Methylene Chloride 0.79

11 1-Trichloroethane 0.38

Benzene 0.13

2-Butanone 0.39

Toluene 0.20

Ethylbenzene 0.03

Xylene 0.01

Butadiene 0.03

Styrene 0.05

LODs are based on lowest repeatable area of 1000

EP-5 Diagnostic Summary

4/28/95 4/28/95 4/28/95

Run Run Run

Short Flame Medium Flame Long Flame

compound ppmwv ppmwv ppmwv Average

Hexane 1.23 0.52 0.91 0.89

Methyiene Chloride 1.48 1.08 2.18 1.58

Trichloroethane 1.96 0.86 2.19 1.67

Benzene 2.18 1.02 1.80 1.67

2-Butanone 0.45 BDL 0.62 0.36

Toluene 2.66 1.45 2.65 2.25

Ethylbenzene 0.25 BDL 3.76 1.34

Xylene 2.53 1.03 2.03 1.86

Butadiene 10.17 3.53 7.30 7.00

Styrene 0.31 0.19 0.31 0.27

Compound ppm
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EP-5 Diagnostic

April 28 1995

Run
Short Flame

1312 1334 1356
Compound ppmwv ppmwv ppmwv Average

Hexane 1.27 1.16 1.27 1.23

Methylene Chloride 1.48 1.45 1.51 1.48

Trichloroethane 2.48 1.71 1.70 1.96

Benzene 2.23 1.95 2.37 2.18

2-Butanone BDL 0.72 0.62 0.45

Toluene 2.74 2.44 2.79 2.66

Ethylbenzene 0.23 0.25 0.28 0.25

Xylene 2.32 2.37 2.91 2.53

Butadiene 11.97 8.75 9.79 10.17

Styrene 0.21 0.26 0.46 0.31

Run2
Medium Flame

1532 1554 1615
Compound ppmwv ppmwv ppmwv Average

Hexane 0.31 0.47 0.79 0.52

Methylene Chloride 0.88 1.04 .33 .08

Trichloroethane 0.48 0.74 1.36 0.86

Benzene 0.58 0.88 1.61 1.02

2-Butanone BDL BDL BDL BDL

Toluene 0.89 .42 2.03 1.45

Ethylbenzene BDL BDL BDL BDL

Xylene 0.72 1.09 1.29 1.03

Butadiene 1.15 1.87 7.58 3.53

Styrene 0.08 0.20 0.28 0.19

Run

Long Flame

1658 1719 1742

Compound ppmwv ppmwv ppmwv Average

Hexane 0.76 0.79 1.17 0.91

Methylene Chloride 3.91 1.22 1.41 2.18

Trichloroethane 1.34 1.37 3.87 2.19

Benzene 1.82 1.53 2.04 1.80

2-Butanone 1.03 0.83 BDL 0.62

Toluene 2.28 2.11 3.56 2.65

Ethylbenzene BDL 0.26 11 .02 3.76

Xylene 1.21 1.54 3.35 2.03

Butadiene 7.16 7.39 7.36 7.30

Styrene 0.16 0.31 0.45 0.31
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-2

CHAIN OF CUSTODY

Revision
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_______
05OZ95 1616 CLEAN RIP ENGINEERING/DENVER 003

Job 41 7473
Solvay
Run Times

EP5 4/27/95 Compliance
Run Start Stop

1306 1406
1434 1534
1625 1725

EP3 4/28/95 Compliance
Run Start Stop

0804 0904
0942 1042
1133 3213

EP 4/23/95 Diagnostic
Run Start Stop

1311 3486
530 1615
1659 1744

EP-12 4/25/95 Diagnostic M-E/202
Run Start Stop

1145 1327
1419 1554
1857 1830
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.. .ar. u_c -a.uwSi NiP EItIftEklHG.LNcp

Job 7413 Solvay Minerals

--
EP-12 4/28/95

Run Co TUC DSCFM THC Methane Methane Non-Methane THC

ppm ppm lb/hi ppm lb/hr b/lw
.8L_0ij 433.0 547 238076 89.43 89.43.cL1O guj0

JQt4 432.3 44.8 237571 7309 73.09 jQJO0 u3So
48O 31.3 232734 59.62

U.UY
rI4 Gb

EP-5 4/21/95

Run CO NC OSCEM NC Methane Methane Non-Methane Tl-40

ppm ppm th/hr ppm bfhr b/br
33t3 201.2 41176 5112 197 20.56 3711
249.0 146.0 46865 47.01 105 21.67 25.343

220.6 122.0 46661 39.10 180 20.92

__i..3cçg
Ovt

.7

\\
.1

\55

CLU

-7
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